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CLINICAL ASPECTS OF RENAL VEIN THROMBOSIS! 


By C. V. HARRISON, M. D. MILNE, anp R. E. STEINER 


(From the Departments of Pathology, Medicine, and Radiology, 
Postgraduate Medical School of London) 


With Plates 21 to 25 


EXAMPLES of renal vein thrombosis, with or without obstruction of the inferior 
vena cava, have frequently been reported since the original description by Rayer 
(1840-1). In the past most cases have been first recognized at necropsy, but it 
should now be possible to make the diagnosis clinically. This paper describes 
11 patients, in some of whom the condition was either recognized or suspected 
in life on clinical grounds, and in four of whom it was confirmed radiologically. 
An attempt is made to distinguish cases in which renal disease is secondary to 
caval or renal-vein obstruction from those in which the thrombosis is produced 
by primary renal disease. Three patients clinically presented the nephrotic 
syndrome, and six a rapid deterioration of renal function with oliguria. One 
patient was a typical example of tumour-thrombosis of the renal vein and 
inferior vena cava, and in the remaining case obstruction of the renal vein was 
associated with malignant hypertension. The cases described comprise seven 
patients seen at Hammersmith Hospital from 1953 to 1955, three cases (Nos. 1, 
9, and 11) from the hospital records, and one patient (No. 5) seen at another 
hospital. 

Case 1. A man aged 30 years at the time of his death. He was well until the 
age of 19, when he had general malaise, pain in the back, and haemoptysis, and 
was diagnosed as having right basal pneumonia with effusion. Two weeks later 
he developed severe oedema of the legs and lower trunk, and was found to have 
gross proteinuria. About one year later anastomotic veins, in which the blood 
flowed upwards, appeared on the abdomen (Plate 21, Fig. 1). After the develop- 
ment of an effective collateral circulation the oedema gradually disappeared, but 
the proteinuria continued. The blood-pressure, blood-urea, urea clearance, and 
plasma-proteins were normal. Diodone, injected into the right internal saphe- 
nous vein, outlined the common iliac vein and showed tortuous lumbar anasto- 
motic vessels, but the inferior vena cava was not filled. An attempt was made 
to pass a cardiac catheter through the right auricle into the inferior vena cava, 
but the orifice of the vein appeared to be blocked. Seven years after the onset 
of the illness the patient developed symptoms typical of angina pectoris, and 
an electrocardiogram showed evidence of old myocardial infarvtion. The blood- 
pressure was now 170/100, and the blood-urea 48 mg. per 100 inl. There was 
constant proteinuria, averaging 2 gm. per litre. Renal clearances were as follows: 
inulin clearance, 55 ml. per minute; p-aminohippurate clearance, 144 ml. per 

1 Received November 12, 1955. 
Quarterly Journal of Medicine, New Series XXV, No. 99, July 1956. U 
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minute ; filtration fraction, 38 per cent.; Tmp,y, 40 mg. per minute; results 
which indicate considerable impairment of renal function. The anginal symp- 
toms, hypertension, and proteinuria persisted for a further four years until his 
sudden death from coronary thrombosis, 11 years after the start of the illness. 

An autopsy was performed for the Coroner elsewhere. Death was due to a 
posterior basal myocardial infarct following thrombosis of the right coronary 
artery. The inferior vena cava was stated to have been narrowed by organized 
thrombus from below the level of the renal veins up to the level of the hepatic 
veins. The kidneys were of normal size, with a finely granular surface and a 
regular cortical pattern. Microscopy showed that the granularity was due to 
focal streaks of tubular atrophy and glomerular fibrosis of ischaemic origin. In 
the remaining nephrons, which were the great majority, the glomerular tufts 
were enlarged to an average diameter of about 240 » (Plate 21, Fig. 2). Their 
capillaries were dilated, but the basement membrane was not thickened. The 
endothelium and epithelium of the glomeruli appeared normal. The tubules 
contained protein coagulated by the fixative, but there were no casts. There 
were hyaline droplets in the epithelial cells of the first convoluted tubules. The 
intertubular capillaries were rather prominent, but there was no increase of the 
connective tissue. In summary, the positive findings were enlarged glomeruli 
with dilated capillaries, and tubular changes secondary to the proteinuria. 

Case 2. A man aged 56 years gave a history of intermittent swelling of the 
legs and feet for two and a half years. Subacute glomerulonephritis (‘Type 2, 
Ellis) had been diagnosed, and he had been treated with a low-salt diet and 
mersalyl injections. Six months before admission he had had an acute illness, 
first diagnosed as right basal pneumonia ; he did not recover satisfactorily, and 
bronchoscopy revealed an irregular mass distal to the orifice of the right upper- 
lobe bronchus. Biopsy showed the mass to be a well-differentiated squamous- 
celled carcinoma. On examination there were signs of collapse of the right middle 
and lower lobes, and pitting oedema of the feet and legs. The blood-pressure 
was normal, and there was constant proteinuria, averaging 5 gm. per litre. The 
blood-urea ranged from 38 mg. to 64 mg. per 100 ml.; the inulin clearance was 
35 ml. per minute, and p-aminohippurate clearance 223 ml. per minute, with a 
filtration fraction of 16 per cent. The serum-albumin was 1-9 gm., and serum- 
globulin 4-7 gm. per 100 ml., an albumin/globulin ratio of 0-4. Electrophoresis 
showed increase of the ag, 8, and y globulin fractions. Although there were no 
venous collaterals, a combination of the nephrotic syndrome and bronchial car- 
cinoma was considered suggestive of obstruction of the inferior vena cava. In- 
ferior caval venography showed that there was in fact blockage of the lower end 
of the cava (Plate 24, Fig. 9). No attempt was made to define the upper level of 
the thrombus. The carcinoma was judged to be inoperable, and the patient 
was treated by radiotherapy, without obvious benefit. His general condition 
steadily deteriorated, and he died three years after the onset of the illness. Per- 
mission for necropsy was not obtained. 

Case 3. A single woman, aged 42 years, was admitted to hospital with signs 
of a moderately severe nephrotic syndrome. At the age of 11 she had had a 
severe fall, which caused laceration of the right kidney and necessitated nephrec- 
tomy. After this she had remained perfectly well until two months before 
admission, when she noticed that she was beginning to gain weight, and three 
weeks later she had developed oliguria and oedema of the face, arms, back, and 
legs. Simultaneously she complained of aching pain in the right lumbar region. 
On examination she showed typical features of the nephrotic syndrome, with 
generalized oedema, and proteinuria amounting to 10 gm. per day. The urine 
contained many hyaline casts, but no red blood-cells, and the blood-pressure 
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was normal. The serum-albumin was 1-4 gm. per 100 ml., and serum-globulin 
3-0 gm. per 100 ml., with relative increase of the a, and f fractions. The serum- 
cholesterol was 575 mg. per 100 ml., and the blood-urea 20 mg. per 100 ml., 
with a urea clearance of 80 per cent. of the average normal. There was no 
evidence of any abnormal venous collateral channels, but renal vein thrombosis 
was suspected because the patient was known to have only one kidney. Caval 
venography, combined with a Valsalva manceuvre, showed that there was 
thrombosis of the main left renal vein, but not of the caval trunk (Plate 25, 
Fig. 11). A small accessory left renal vein appeared to be patent. She was treated 
with a low-sodium and high-protein diet, together with ion-exchange resins by 
mouth. After three weeks she was free from oedema, and the urinary protein 
had fallen to 1 gm. daily. 

Comment. These three cases are typical examples of the nephrotic syndrome 
caused by renal vein obstruction. The thrombosis involved the main caval 
trunk in two cases, but was confined to a single renal vein in Case 3. 

Case 4. A woman aged 50 years complained of blurring of vision for three 
weeks ; this was found to be due to hypertensive neuroretinopathy, with bilateral 
papilloedema. The blood-pressure was 230/130, and there was moderate pro- 
teinuria, averaging 1 gm. per litre. A large anastomotic vein, in which the blood 
flowed upwards, was present over the right side of the abdomen, and there were 
varicose veins in both legs. She had had left nephrectomy for a renal carbuncle in 
infancy, and the dilated veins in the legs and abdomen had been present at least 
from the age of 14 years. There had been no evidence of hypertension or pro- 
teinuria when she was examined during her last pregnancy at the age of 36. 
The blood-urea was normal, but the range of urinary specific gravity was only 
from 1,002 to 1,010. The serum-albumin was 3-4 gm. per 100 ml., and serum- 
globulin 3-5 gm. per 100 ml., with slight relative increase of the 8 and y fractions. 
Intravenous pyelography showed a normal right renal pelvis. Caval venography 
showed complete thrombosis of the lower third of the inferior vena cava, and 
partial obstruction of the middle segment (Plate 25, Fig. 12). The single right 
renal vein was grossly narrowed (Plate 25, Fig. 13). Treatment with the 
ganglion-blocking drug pentolinium reduced the blood-pressure almost to normal 
levels, and the vision and ophthalmoscopic findings were greatly improved. 

Comment. We consider that this patient had a thrombosis of the lower third 
of the vena cava after nephrectomy in infancy. The deterioration of renal func- 
tion and the proteinuria were due to recent upward extension of the clot, with 
partial obstruction of the middle caval segment. The malignant hypertension 
was considered more likely to be secondary to the renal condition than to be 
due to essential hypertension. 

Case 5. An emaciated man aged 57 years gave a history of progressive weak- 
ness, pallor, and loss of weight during the previous six months. On examina- 
tion he was found to be anaemic, and to have slight oedema of the feet and legs. 
The liver was enlarged to two and a half inches below the right costal margin, 
and there was a hard palpable mass in the region of the right kidney. The 
abdomen showed dilated veins, in which the blood flowed upwards. There was 
slight proteinuria, amounting to 0-5 gm. per litre, but no haematuria. Chest 
X-rays showed rounded opacities, typical of secondary tumour, in both lung 
fields. Intravenous pyelography revealed an irregularity of the right renal 
pelvis suggestive of hypernephroma, but the left side was normal. His condi- 
tion steadily deteriorated, and death occurred six weeks after admission to 
hospital. 
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A large hypernephroma of the right kidney, with secondary deposits in the 
liver and both lungs, was found at necropsy. There was invasion of the right 
renal vein, with extension of tumour tissue upwards into the adjacent portion 
of the inferior vena cava and obstruction of the orifice of the left renal vein. 
Histological examination of the left kidney showed that the glomerular tufts 
were enlarged to an average diameter of about 175 yw. Their capillaries were 
dilated, but thére was no enlargement of either the endothelial or the epithelial 
cells, and no thickening of the basement membranes. The subcapsular spaces 
were a little dilated. The tubules had suffered from autolysis, but it was pos- 
sible to recognize coagulated protein in the lumen and hyaline droplets in the 
cells of the first convoluted tubules. There were no casts, and no signs of 
tubular destruction. The interstitial tissue was thickened, but not very dense, 
and the intertubular capillaries were prominent. The interlobular arteries 
showed some intimal thickening, and there was hyalinization of many afferent 
arteries. 

Comment. This case is a typical example of tumour-thrombosis of the right 
renal vein and middle portion of the inferior vena cava due to a hypernephroma. 
There was only slight oedema of the legs, and an extensive collateral circulation 
had developed. Despite venous obstruction of both kidneys there was no renal 
failure, no haematuria, and very slight proteinuria. 

Case 6. This patient was a man aged 52 years at the time of his death in 
April 1955. In 1950 he had a sudden haemoptysis, and radiological examina- 
tion of the chest showed bilateral apical tuberculosis with left-sided cavitation. 
Subsequent treatment with streptomycin, isoniazid, p-aminosalicylic acid, and 
pneumoperitoneum resulted in satisfactory clinical control, sputum tests for 
tubercle bacilli being negative throughout the last year of life. Slight inter- 
mittent proteinuria was noted in 1952, and two years later he developed some 
oedema of the feet and legs. A clinical diagnosis of amyloidosis was confirmed 
by a positive Congo-red test. When examined in February 1955 he was clinically 
well, the blood-pressure was normal, there was only a faint trace of protein in 
the urine, and, although there was complete isosthenuria, the blood-urea was 
23 mg. per 100 ml. In March 1955 he developed an upper respiratory infection, 
followed by severe vomiting and hiccough. Simultaneously there was a sudden 
reduction of urinary output, the daily volume remaining below one litre for the 
next month, and falling almost to zero during the last three days before death. 
There was now increased proteinuria, amounting to 5 to 8 gm. per litre. The 
blood-urea steadily increased to 430 mg. per 100 ml. The serum-albumin was 
0-8 gm. and serum-globulin 5-0 gm. per 100 ml., an albumin/globulin ratio of 
0-16. Electrophoresis showed very high concentration of the a, and f globulin 
fractions. Pericardial friction and severe epistaxis were present in the last few 
days of life. 

At autopsy there were healing tuberculous cavities of both apices. There 
were organizing emboli in the branches of the pulmonary arteries supplying the 
lower lobes. The liver and spleen did not show any sign of amyloid macro- 
scopically. The terminal pericarditis was confirmed. The kidneys were en- 
larged (right, 348 gm. ; left, 420 gm.), and the cortex was 10 mm. in thickness. 
The surface was smooth, and the normal marking well preserved. The glome- 
ruli were stained pink by Congo red injected 10 days before death, and gave a 
strong iodine reaction. In both kidneys the interlobar, but not the main renal, 
veins were the seat of brown, organizing thrombus, which did not entirely 
obstruct the lumen. Microscopically every glomerulus was affected by amyloid, 
but they were not fibrotic. The tubules were dilated, and contained protein 
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casts. The interstitial tissue between the tubules in the cortex was increased, 
but rarely showed amyloid deposits. The interlobar veins contained organizing 
thrombus, with reticulin fibres throughout its thickness (Plate 22, Fig. 3), and 
fine granular deposits of calcium (Plate 22, Fig. 4). The thrombi in the pul- 
monary arteries showed an exactly similar histological appearance, and were 
presumed to be due to emboli derived from the thrombi in the renal veins. 

Case 7. This patient was a man aged 46 years at the time of his death. In 
1951 he was first diagnosed as having severe bilateral pulmonary tuberculosis 
with cavitation. Prolonged therapy with streptomycin, p-aminosalicylic acid, 
isoniazid, and pneumoperitoneum was unsuccessful in controlling the disease. 
In February 1955 he developed ascites and swelling of the feet, and was found 
to have severe proteinuria. A clinical diagnosis of secondary amyloidosis was 
confirmed by a positive Congo-red test. In May 1955, one month before his 
death, the liver was grossly enlarged, but the spleen was not palpable. There 
was ascites, and slight oedema of the ankles. The blood-pressure remained 
normal throughout. Proteinuria averaged 6 gm. per litre, and there was com- 
plete isosthenuria. The blood-urea was 28 mg. per 100 ml. ; the serum-albumin 
was 0-7 gm. and globulin 5-1 gm. per 100 ml., an albumin/globulin ratio of 0-14. 
The electrophoretic pattern showed increase of the a2, 8, and y globulin frac- 
tions. Two weeks later his condition suddenly deteriorated, and the average 
daily urinary output fell to less than 500 ml. The blood-urea increased rapidly, 
and was 270 mg. per 100 ml. two days before his death. 

At autopsy there was extensive fibrocaseous tuberculosis of both lungs, with 
multiple cavities. The liver was enlarged, weighing 4-5 kg., and gave a strong 
amyloid reaction. The adrenals were also affected, but the spleen gave a nega- 
tive reaction macroscopically. The kidneys were enlarged, weighing 650 gm. 
together. The cortex was widened, and the glomeruli gave a strong amyloid 
reaction. There were thrombi in the interlobar veins on both sides. These 
thrombi extended into the main renal veins, but only to a distance of a few 
millimetres. Histological examination showed that every glomerulus was the 
seat of severe amyloid infiltration, but there was no shrinkage or fibrosis. There 
were protein casts in both cortical and medullary tubules. There was slight 
amyloid deposit in the basement membrane of the cortical tubules, and a 
moderate amount in the medulla. The interstitial connective tissue of the cortex 
was thickened (Plate 23, Fig. 5). The arterioles were frequently affected by 
amyloid. In the veins thrombosis extended to and involved the arcuate vessels. 
The thrombi were undergoing organization, and reticulin fibrils had penetrated 
the clot to a depth of 0-75 mm., a degree of organization which implies a greater 
age than two weeks. 

Case 8. A man aged 74 years was admitted to hospital because of dysuria and 
frequency of micturition for the previous two years. There was a long history 
of chronic bronchitis and emphysema. He was found to have benign hyper- 
trophy of the prostate, and was already severely uraemic, the blood-urea on 
admission being 275 mg. per 100 ml. There was considerable oliguria, the 
average daily volume of urine being 400 ml. In spite of drainage of the bladder 
by catheter, and a high-carbohydrate and protein-free diet, his condition 
steadily deteriorated, and he died one week after admission. 

Autopsy showed severe chronic bronchitis, hypertrophy of the right ventricle, 
and an enlarged prostate. The kidneys were mottled, and their cortico-medullary 
junctions ill defined. The capsular vessels were prominent. There were old 
ante-mortem thrombi in the interlobar tributaries of the two renal veins. The 
thrombi just reached the main renal veins on each side. Amyloid disease was 
not apparent in any organ macroscopically. Histological examination showed 
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amyloid infiltration of every glomerulus, and in more than half the involvement 
was severe enough to have caused vascular obstruction with consequent tubular 
atrophy. The surviving tubules were dilated, and contained protein casts. There 
was extensive amyloid infiltration of the arterioles, but none involving the base- 
ment membranes of the tubules. The degree of renal disorganization was such 
that it was impossible to appreciate any specific effects of renal vein obstruc- 
tion. Microscopic deposits of amyloid were also found in the liver, spleen, and 
adrenals. 

Case 9. A female patient, aged 18 years at the time of her death in 1940, had 
been healthy until the age of 17, when she complained of pain and tenderness 
over the left lower ribs, There was remittent fever, the temperature rising to 
100° F. each evening. Chest X-rays were normal, and there was no proteinuria. 
Two weeks later there was clinical and radiological evidence of consolidation of 
the left lower lobe, and she began to cough up considerable amounts of purulent 
sputum. Treatment with postural drainage and sulphapyridine resulted in 
considerable clinical improvement, with resolution of the basal consolidation, 
and she was discharged from hospital. Five months later there was sudden 
deterioration of her general condition, and she developed severe oedema of 
the ankles, which later extended to the thighs and trunk. There were dilated 
veins over the abdominal wall and chest, the direction of blood-flow being up- 
wards. There was severe proteinuria, averaging 10 gm. daily, but the blood- 
urea was normal. Chest X-rays were now perfectly normal. Although she remained 
without fever, there was progressive and rapid deterioration, and she died soon 
after readmission to hospital. 

Necropsy showed thickening and fibrosis round the upper pole of the left 
kidney, presumably due to a healed perinephric abscess. There was ante- 
mortem thrombosis of the inferior vena cava, involving the whole of the lower 
and middle segments, with thrombi in both renal veins and the left ovarian vein. 
The thrombus was grey, and appeared oldest at the level of the renal veins. The 
liver, spleen, and kidneys showed secondary amyloidosis. There were terminal 
verrucous vegetations of the mitral valve, and emboli were present in the pul- 
monary arteries. Microscopically both kidneys showed a few small organizing 
subcapsular infarcts. There was amyloidosis affecting almost all glomeruli. 
There was no glomerular shrinkage or fibrosis. The convoluted tubules contained 
coagulated protein, and there were some hyaline droplets in the epithelium. The 
cells of the loop of Henle were greatly enlarged and foamy. They contained 
some fat, but the greater part of the swelling remains unexplained. In the 
cortex there was some increase of the interstitial tissue. Sections of the main 
renal veins and the inferior vena cava showed thrombosis old enough to have 
been organized to a depth of 1-5 to 2-0 mm. 

Case 10. A boy aged seven years suddenly developed severe oedema of the 
limbs, face, and trunk. He was found to have a very severe degree of pro- 
teinuria, sometimes amounting to 50 gm. per litre. The urine contained a few 
erythrocytes and many granular casts, the blood-pressure was normal, and the 
blood-urea was 32 mg. per 100 ml. The serum-proteins were typical of an un- 
complicated nephrotic syndrome, the albumin being 0-4 gm. per 100 ml. and 
globulin 2-8 gm. per 100 ml., an albumin/globulin ratio of 0-14. There was great 
increase of the a, and f globulin fractions, with reduction of y-globulin. The 
plasma-cholesterol was 615 mg. per 100 ml. A diagnosis of glomerulonephritis 
(Type 2, Ellis) was made, and the patient was treated with a low-salt and high- 
protein diet. A course of malaria therapy, and later of ACTH, was given with 
some temporary benefit. Sixteen months after the onset of the illness the 
patient suddenly had severe abdominal pain, with vomiting and diarrhoea. 
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Paracentesis abdominis showed a purulent effusion, and pneumococci were 
present on culture. The patient was dehydrated and acidotic; the blood-urea 
was now 300 mg. per 100 ml., and the serum-bicarbonate 5-0 mKq. per litre. 
Despite treatment with antibiotics and intravenous isotonic sodium lactate, the 
patient deteriorated, and died soon after his final admission to hospital. 

At autopsy the pneumococcal peritonitis was confirmed. The kidneys were 
enlarged, weighing 95 gm. and 110 gm., the normal for this age being 82 gm. 
(Allen, 1951). They were pale, and the cortical markings and cortico-medullary 
junctions were poorly defined. The main renal veins were normal, but the inter- 
lobar veins on both sides were filled with grey fibrous tissue perforated by 
channels of various sizes, giving a spongy appearance. Microscopically the 
glomeruli showed various stages of glomerulitis. Some were enlarged, with wide 
capillaries and thickened basement membranes, others showed adhesions to the 
capsule and fibrotic crescents, and a minority were undergoing fibrosis and 
shrinkage. In more than half the nephrons the tubules were atrophic or actually 
destroyed. In the surviving cortical tubules the lumina were dilated and con- 
tained coagulated protein, and the epithelium was flattened and contained 
much lipoid and a few hyaline droplets. The arteries and arterioles were 
normal. In the interlobar veins the lumen was occupied by a sponge-work of 
collagen separating vascular channels of variable size (Plate 23, Fig. 6). The 
only evidence of their thrombotic origin was the presence of macrophages con- 
taining haemosiderin. The histology of these kidneys indicated a subacute 
glomerulonephritis of extracapillary type. The venous thrombosis was obviously 
old, but it was impossible to say exactly when it had occurred. 

Case 11. This man died in 1947, at the age of 40 years, from malignant essen- 
tial hypertension and uraemia. Except for obesity he had remained well until 
the age of 39, when he developed a left hemiparesis, which showly improved. 
The following year he complained of shortness of breath on exertion, and was 
found to have hypertensive cardiac failure. The blood-pressure was 200/145, 
and there was bilateral papilloedema. There was considerable proteinuria, 
amounting to 3-5 gm. per litre, and the blood-urea was 50 mg. per 100 ml. One 
month before his death there was sudden deterioration, with oliguria and 
rapidly increasing blood-urea, which was 280 mg. per 100 ml. at the time of his 
death from uraemia and hypertensive cardiac failure. 

At autopsy the heart was hypertrophied, and weighed 540 gm. There was 
recent ante-mortem thrombus in the inferior vena cava, extending from the 
junction of the iliac veins to just above the entrance of the renal veins. The 
renal veins themselves were also occluded by recent clot, but the tributaries at 
the hila of both kidneys were the seat of older thrombi. The kidneys were a 
little smaller than normal, each weighing 120 gm., and were finely granular. 
Microscopically groups of nephrons had undergone ischaemic atrophy, but the 
greater part of the renal parenchyma was preserved, and showed glomeruli of 
normal size but with dilated capillaries. The convoluted tubules contained 
coagulated protein, and the epithelium showed hyaline droplets. In areas where 
there was no tubular destruction the intertubular connective tissue was wider 
than normal. The arteries and arterioles showed severe hypertensive changes, 
but not fibrinoid necrosis. Section of the intrarenal veins showed organizing 
thrombus, old enough to have formed collagen at its edge, although the centre 
still contained unorganized fibrin. 


Comment. Cases 6 to 11 are examples of thrombosis developing in the smaller 
tributaries of the renal veins in kidneys which were already the seat of severe 
disease. The thrombosis was secondary to amyloidosis in four cases, glomerulo- 
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nephritis in one, and malignant essential hypertension in the sixth case. It had 
spread to involve the inferior vena cava in two cases. In all these patients the 
thrombosis appears to have adversely affected renal function, and to have been 
associated with rapid clinical deterioration. 


Discussion 


Clinical varieties of renal vein obstruction. There are at least four funda- 
mentally different varieties of renal vein obstruction. 

1. Thrombosis of the inferior vena cava with secondary involvement of the renal 
veins. In 1911 Pleasants gave a classical review of inferior caval obstruction. 
He described 314 published cases, of which 68 per cent. were due to thrombosis, 
16 per cent. to invasion by new growth, and 16 per cent. to external pressure. 
The clinical picture is greatly influenced by the site of the obstruction, and 
Pleasants divided the inferior vena cava into a lower portion extending from 
the junction of the common iliac veins to just below the entrance of the renal 
veins, a middle portion to the entry of the hepatic veins, and an upper part 
which included the short intrathoracic length of the vein. These divisions, 
based on purely clinical observations, have been proved to be of fundamental 
importance by modern studies of blood-flow. Grossman, Weston, Rubler, 
Horowitz, Wolfman, and Leiter (1955) have shown that the blood-flow in the 
lower cava amounts to 25 to 33 per cent. of the resting cardiac output, while 
the renal veins account for about another 20 per cent. (Smith, 1951) and the 
hepatic veins for 25 per cent. (Bradley, Ingelfinger, Bradley, and Curry, 1945). 
Normally only about one-quarter of the blood entering the right auricle is 
derived from the superior vena cava and the azygos system. Thrombosis of the 
inferior vena cava is commonly due to spread from pelvic or leg veins, and is in 
most cases confined to the lower segment (55 per cent. of Pleasants’s series). 
The upper end of the clot is usually situated just below the entrance of the renal 
veins, further extension upwards being limited by the considerable increment 
of blood-flow from the kidneys. There is, however, considerable risk of involve- 
ment of the mid-caval segment if the renal blood-flow is temporarily lowered 
by salt depletion, haemorrhage, or traumatic shock, or permanently reduced by 
primary renal disease. This situation probably occurred in Case 4, in which 
there was good evidence of further spread to the middle segment after many 
years of thrombosis of the lower portion of the vein. Further extension, causing 
obstruction of the hepatic veins, is extremely rare. Even when the upper end 
of the thrombus reaches the right auricle, hepatic blood may still flow freely 
around the sides of the clot. Case 1 provides an example of this occurrence, 
since a cardiac catheter could not be passed into the upper end of the cava 
during life, and at necropsy the thrombus extended higher than the orifices of 
the hepatic veins, but had not caused any evidence of liver disease. Only about 
20 per cent. of cases of the Budd-Chiari syndrome are associated with obstruc- 
tion of the cava (Thompson, 1947), and such cases are usually due to localized 
narrowing at the level of the hepatic veins rather than to complete obstruction. 
Renal symptoms and signs are rare in such cases, owing to the excellence of the 
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collateral circulation which can develop when the mid-caval segment is not 
blocked. 

2. Obstruction of the inferior vena cava due to invasion by malignant neoplasms 
or to external pressure. In this type of case the middle segment of the cava is 
much more commonly involved—in Pleasants’s series 73 per cent. compared 
with 42 per cent. when obstruction was due to thrombosis. This fact is explained 
by the relative frequency of hypernephroma as a cause of tumour-thrombosis 
of the renal veins and vena cava, and by the common involvement of retro- 
peritoneal lymph-glands at the level of the coeliac axis by secondary malignant 
deposits. Two of our cases were of this type, the primary neoplasm being 
bronchial in one and renal in the other. 

3. Primary thrombosis of renal veins. Except during infancy, primary renal 
vein thrombosis is rare, probably because of the rapidity of the blood-flow. 
In a review of 228 cases of renal vein thrombosis Abeshouse (1945) stated 
that 40 per cent. of patients were less than two months old. The renal blood- 
flow is relatively low in infancy (Dean and McCance, 1947; Barnett, Hare, 
McNamara, and Hare, 1948), and is liable to be further reduced by loss of salt 
from vomiting and diarrhoea. Renal vein thrombosis in infancy, therefore, 
occurs especially as a complication of acute gastroenteritis, but may also be 
associated with acute pyelonephritis and secondary thrombophlebitis of the 
renal vein (Nordwall, 1932). 

4. Renal vein thrombosis secondary to primary renal disease. In adults renal 
vein thrombosis may occur as a secondary, and often terminal, complication of 
renal disease, which has previously caused reduction of the renal blood-flow. 
Thus it may be found in glomerulo- and pyelonephritis (Schréder, 1926), and is 
particularly liable to occur in renal amyloidosis. Vilk (1940) described 13 cases 
in a series of 249 necropsies of patients with proved renal amyloidosis, the 
thrombosis being bilateral in all cases but one. In the present series four cases 
were secondary to amyloidosis, one to glomerulonephritis, and one to malignant 
hypertension with secondary renal failure. 

Clinical effects of inferior caval and renal-vein obstruction. Obstruction of the 
lower caval segment is often clinically obvious, but abnormal symptoms and 
signs are not invariably present. Oedema of the legs and feet is more severe if 
there is thrombosis of the iliac veins, which impedes the development of an 
efficient collateral circulation, and consequently the oedema may be strikingly 
asymmetrical. The presence in the abdomen of superficial anastomotic veins 
with upward blood-flow is diagnostic of inferior caval obstruction, but in some 
cases, as in Case 1, these veins may take several months, or even years, to appear. 
The effects of obstruction in the middle caval segment are even more variable, 
and depend on the rapidity of development, and the degree, of renal vein 
obstruction. Thrombosis spreading from the vena cava provides greater oppor- 
tunity for the development of an efficient collateral venous drainage of the 
kidneys than does thrombosis starting in the smaller tributaries of the renal 
veins. Sudden, complete thrombosis of a renal vein causes severe lumbar pain, 
enlargement of the affected kidney, haematuria and proteinuria, and oliguria. 
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If the condition is bilateral, death from uraemia usually occurs (Abeshouse, 
1945). In three of the patients we describe in whom bilateral renal vein throm- 
bosis supervened on renal amyloidosis, there was sudden deterioration of renal 
function with oliguria, and death from uraemia within one month. In Case 8 
a similar exacerbation may have occurred before admission, as the patient was 
already severely uraemic when first seen. In Case 9 the thrombosis had spread 
along the main renal veins and caused a secondary thrombosis of the middle and 
lower segments of the vena cava. A similar example has been described by 
Campanacci (1942). Anticoagulant therapy is probably worth a trial in future 
cases of known renal amyloidosis in which there is sudden oliguria and uraemia. 

If renal vein obstruction is more gradual, and if the main renal vein rather 
than the smaller tributaries is involved, the effects are less serious, and satisfac- 
tory renal function is often preserved by the development of collateral venous 
drainage. A particularly striking example, in which the whole of the renal 
venous blood was drained by the azygos system without there being any clinical 
evidence of renal disease, has been described by Keen (1940). Proteinuria is, 
however, usual at the onset, and is probably the direct result of increase in renal 
venous pressure. In the dog proteinuria occurs when this pressure is raised to 
250 mm. water or higher (Wégria, Capeci, Blumenthal, Kornfeld, Hays, Elias, 
and Hilton, 1955). In cases in which the proteinuria is gross, the clinical picture 
may be indistinguishable from that of the nephrotic syndrome. Cases 1, 2, and 
3 are of this type, and other examples have been described (Blainey, Hard- 
wicke, and Whitfield, 1954; Deparis, Auquier, Canivet, Levillain, and Lissac, 
1954; Vallery-Radot, Milliez, Laroche, Debray, and Martin, 1949; Derow, 
Schlesinger, and Savitz, 1939). Oedema in cases of the nephrotic syndrome due 
to other causes, such as glomerulonephritis, is roughly proportional to the 
urinary loss of albumin, and usually occurs when this loss is greater than 100 
mg. per kg. body-weight per day (Squire, 1955). In cases due to caval block, 
oedema of the lower legs and trunk is due to a summation of the effects of 
venous obstruction and of severe proteinuria, while oedema of the face and 
arms is due only to the secondary renal disease. Since oedema in many cases of 
true glomerulonephritis is confined to the legs and lower trunk, diagnosis may 
be impossible without the use of inferior caval venography. In cases in which 
caval obstruction is not due to malignant neoplasm, the prognosis of this variety 
of the nephrotic syndrome is usually good. Both the proteinuria and the oedema 
become less severe, or even disappear, when an efficient collateral circulation 
has developed (see Cases 1 and 3). Tumour-thrombosis of the renal vein and 
inferior vena cava rarely causes severe proteinuria and, in cases secondary to 
hypernephroma, haematuria from the tumour itself is often more important 
clinically (Simpson, 1924). In patients known to have a hypernephroma, 
oedema of the feet and the development of abdominal collateral venous channels 
are signs of grave prognostic import, death usually occurring within six months 
(Ney, 1946). Case 5 is typical of this kind of renal vein obstruction. 

The blood-pressure is usually normal in renal vein obstruction, and when 
hypertension does occur it is rarely severe. When produced experimentally in 
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animals, partial occlusion of the renal veins causes only a transient rise in blood- 
pressure (Bell and Pedersen, 1930). The most convincing clinical case of severe 
hypertension from this cause occurred in a boy of 17 years (Perry and Taylor, 
1940). The occlusion was complete on one side, causing ischaemia and contrac- 
tion of the ipsilateral kidney. In Case 4 we describe a patient in whom malignant 
hypertension was associated with caval thrombosis and partial venous obstruc- 
tion of a single right kidney. While it is not certain that the hypertension was 
secondary to the renal disease, this appears to be more likely than a coincidence 
of the two conditions. 


Radiological Diagnosis 

Venography of the inferior vena cava or renal veins is necessary for diagnosis 
in many cases, as it is the only method which can define the site of venous 
obstruction in life. Aortography is a disappointing method for the delineation 
of renal veins and inferior vena cava, since the concentration of diodone is too 
low to give adequate radiological contrast. We consider that venography may 
be helpful in cases of proteinuria, with or without oedema, if any of the follow- 
ing abnormalities are present: 

1. Collateral abdominal veins with upward blood-flow. 

2. Unexplained oedema of the legs or lower trunk associated with proteinuria 
of too mild a degree to produce a typical nephrotic syndrome. 

3. Evidence of recent pulmonary infarction in cases in which the source of 
embolus is not clinically obvious. Recent thrombi in the renal veins or 
the inferior vena cava are extremely liable to give rise to showers of emboli 
with recurrent pulmonary infarction. 

4. Evidence of malignant disease. Unexplained proteinuria occurring in 
patients known to be suffering from malignant disease raises the suspicion 
of renal vein obstruction. Obstruction may be due to direct pressure of the 
growth on the upper cava, or may be secondary to venous thrombosis, 
which is a familiar complication of malignant neoplasm. 

5. The presence of a single kidney. Renal vein thrombosis without involve- 
ment of the cava is more likely to be clinically significant in patients with 
a single kidney. Coincident bilateral thrombosis of the renal veins is 
obviously less likely to occur than thrombosis of a single renal vein. 

Cases of the nephrotic syndrome occurring for the first time in elderly patients 
may also be thus investigated, in view of the increased incidence of venous 
thrombosis and malignant disease in this age-group. Accuracy of diagnosis is 
helpful in deciding future treatment and prognosis, and, in particular, unneces- 
sary operations for malignant disease may be avoided by the demonstration 
of caval obstruction from secondary deposits. 

There are two available routes for the injection of contrast medium: (1) Into 
the internal saphenous vein through a needle, or into the external iliac vein or 
the lower end of the inferior vena cava through a polythene catheter. (2) Into 
the upper part of the inferior vena cava, or directly into the renal veins, through 
a cardiac catheter which is passed, under radiological control, along an arm vein 
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and through the cavity of the right auricle. From 40 to 50 ml. of 70 per cent. 
diodone, injected as rapidly as possible either manually or with the aid of a 
pressure pump, has proved satisfactory for either route. Rapid serial films are 
taken, with either a marual or a mechanical cassette changer, such as the 
Schonander type, the first film being exposed when two-thirds of the diodone 
has been injected. Either local or light general anaesthesia may be used. The 
simpler method of delineation of the inferior vena cava from below was first 
described by dos Santos in 1935, and has been extensively employed since. The 
renal veins are not outlined unless a Valsalva manceuvre, which temporarily 
increases the caval pressure, is performed (Plate 24, Fig. 7). In our experience 
voluntary effort by the patient under local anaesthesia is not adequate, but 
with general anaesthesia firm pressure on the anaesthetic bag at the moment of 
injection of diodone will often outline the main renal veins. Normally the large 
increment of blood from the kidneys causes streamlining in the middle and 
upper caval segments, which results in bilateral translucencies cutting into the 
caval shadow above the level of the second lumbar vertebra (Plate 24, Fig. 8). 
If the lower caval segment is obstructed, multiple collateral venous channels, 
particularly of the azygos and hemiazygos systems, will be outlined in place of 
the main caval trunk (Plate 24, Fig. 9). The more difficult upper route of 
approach is necessary if accurate definition of the proximal end of the obstruc- 
tion, or more detailed delineation of the renal veins, is required. This method 
has been used by Brink and Botha (1955) to outline the hepatic veins and the 
upper caval segment in cases of the Budd-Chiari-syndrome, but has not previ- 
ously been described in cases of renal vein obstruction. The end of the cardiac 
catheter may be advanced under radiological control to three separate sites, 
according to the location of the obstruction: (1) into the lower caval segment ; 
(2) into a main renal vein trunk or one of the smaller tributaries (Plate 25, 
Fig. 10); (3) to the upper end of the obstruction in the middle or upper caval 
segments. For direct injection into a renal vein only 20 ml. of 70 per cent. 
diodone should be used. 

Inferior caval venography has in our experience proved completely harmless, 
but abnormal sensitivity to diodone should invariably be excluded by the prior 
intravenous injection of 2 ml. of 70 per cent. diodone. Toxic reactions are more 
liable to occur in uraemia, and we have therefore not used this method in cases 
of secondary renal vein thrombosis complicating primary renal disease. 


Pathology 


The present series can be divided into cases in which renal changes were 
entirely secondary to venous obstruction and cases in which renal vein throm- 
bosis was itself secondary to severe primary renal disease. In the latter group, 
as in previously described series, amyloidosis appeared to be especially liable to 
cause renal vein thrombosis. The walls of the veins, at the actual sites of 
thrombosis, were not involved by amyloid, and therefore no explanation can be 
offered for the tendency of patients suffering from renal amyloidosis to develop 
this serious and usually fatal complication. It is interesting that in three of the 
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four cases thromboses occurred before there was histological evidence of renal 
fibrosis and ischaemia, while the remaining patient showed a typical terminal 
picture of shrunken amyloid kidneys on both sides. The venous obstruction 
may possibly have caused the thickening of the interstitial tissue, without asso- 
ciated tubular destruction, which was a prominent and unusual histological 
feature. 

In Patients 1 and 5 the changes in the kidneys could be ascribed entirely to 
the effects of the venous obstruction. In both cases the glomeruli were enlarged 
and their capillaries wide, but there were no changes in the epithelium, endo- 
thelium, or basement membrane. The changes seen in the renal tubules were 
probably entirely secondary to the proteinuria. Thickening of cortical con- 
nective tissue was present in Case 5, but absent in Case 1. The latter patient, 
however, died 11 years after the caval thrombosis, and 10 years after the dis- 
appearance of signs of the nephrotic syndrome; the histological appearances, 
therefore, are certainly not representative of changes produced by acute venous 
obstruction. Pollak, Muehrcke, Pirani, Kaplan, Baker, and Kark (1955) have 
recently described the histopathology of renal tissue obtained by needle biopsy 
within a few weeks of the development of renal vein thrombosis. In this case the 
interstitial tissue was remarkably oedematous, and showed patchy fibrosis and 
infiltration with chronic inflammatory cells. 


We wish to thank Professor J. McMichael, Dr. C. M. Fletcher, Dr. C. E. New- 
man, Dr. P. Stradling, and Mr. Shackman for permission to report patients under 
their medical care, and to Professor J. McMichael for invaluable advice in the 
preparation of this paper. We are grateful to Professor G. M. Bull for helpful 
advice with regard to the technique of inferior caval venography by the upper 
route. 


Summary 


1. Eleven patients with either radiological or necropsy evidence of renal vein 
thrombosis are described. Three patients clinically presented the nephrotic 
syndrome. In six there was rapid deterioration, with uraemia and oliguria, in 
pre-existent primary renal disease. One case was associated with malignant 
hypertension, and one was a typical example of tumour-thrombosis secondary 
to a hypernephroma. 

2. Two methods of radiological diagnosis are discussed in detail. Inferior 
caval venography, either by a saphenous vein or via an antecubital vein by 
means of a cardiac catheter, is shown to be the only method by which the site 
and extent of the thrombosis can be accurately defined in life. 

3. The pathological changes produced by renal venous obstruction are 
described. Renal amyloidosis is especially liable to cause secondary venous 
thrombosis. 


J 
j 
od 
. 


298 C. V. HARRISON, M. D. MILNE, AND R. E. STEINER 


REFERENCES 

Abeshouse, B. 8. (1945) Urol. cutan. Rev. 49, 661. 

Allen, A. C. (1951) The Kidney. Medical and Surgicai Diseases, London. 

Barnett, H. L., Hare, W. K., McNamara, H., and Hare, R. 8S. (1948) Proc. Soc. exp. Biol. 
(N.Y.) 69, 55. 

Bell, E. T., and Pedersen, A. H. (1930) Ann. intern. Med. 4, 227. 

Blainey, J. D., Hardwicke, J., and Whitfield, A. G. W. (1954) Lancet, 2, 1208. 

Bradley, 8. E., Ingelfinger, F. J., Bradley, G. P., and Curry, J. J. (1945) J. clin. Invest. 
24, 890. 

Brink, A. J., and Botha, D. (1955) Brit. J. Radiol. 28, 330. 

Campanacci, D. (1942) Minerva med. (Torino) 33, 357. 

Dean, R. F. A., and McCance, R. A. (1947) J. Physiol. (Lond.) 106, 431. 

Deparis, M., Auquier, L., Canivet, J., Levillain, R., and Lissac, J. (1954) Presse méd. 62, 
1363. 

Derow, H. A., Schlesinger, M. J., and Savitz, H. A. (1939) Arch. intern. Med. 63, 626. 

Grossman, J., Weston, R. E., Rubler, S., Horowitz, H. B., Wolfman, M., and Leiter, L. 
(1955) Fed. Proc. 14, 64. 

Keen, J. A. (1940) Brit. med. J. 2, 823. 

Ney C. (1946) J. Urol. (Baltimore) 55, 583. 

Nordwall, U. (1932) Acta paediat. (Uppsala) 14, 186. 

Perry, C. B., and Taylor, A. L. (1940) J. Path. Bact. 51, 369. 

Pleasants, J. H. (1911) Johns Hopk. Hosp. Rep. 16, 363. 

Pollak, V. E., Muehrcke, R. C., Pirani, C. L., Kaplan, B., Baker, L., and Kark, R. M. 
(1955) Clin. Res. Proc. 3, 139. 

Rayer, P. (1840-1) Traité des maladies des reins, Paris, Tom. 2, 269; Tom. 3, 590. 

Santos, R. dos (1935) J. Urol. méd. chir. 39, 586. 

Schréder, J. (1926) Virchows Arch. path. Anat. 262, 634. 

Simpson, W. M. (1924) Ann. clin. Med. 3, 29. 

Smith, H. W. (1951) The Kidney, Oxford. 

Squire, J. R. (1955) Advance. intern. Med. 7, 201. 

Thompson R. B. (1947) Arch. intern. Med. 80, 602. 

Vallery-Radot, P., Milliez, P., Laroche, C., Debray, P., and Martin, J. (1949) Bull. Soc. 
méd. Hép. Paris, 65, 611. 

Vilk, N. L. (1940) Klin. Med. (Mosk.) 18, 91. 

Wégria, R., Capeci, N. E., Blumenthal, M. R., Kornfeld, P., Hays, D. R., Elias, R. A., and 

Hilton, J. G. (1955) J. clin. Invest. 34, 737. 


5 
‘ 
: 
. 
4 
3 


Quarterly Journal of Medicine Vol. XX V, New Series, Pl. 21 


Fia. 1. Case 1. Collateral venous circulation over the 
anterior abdominal wall 


Fic. 2, Case 1, A glomerulus compared with one from a normal subject, showing the glomerular 
enlargement. Both magnified x 200 
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Fic. 3. Case 6. Section of an interlobar renal vein with thrombus attached to the wall. Silver 
impregnation to show the extent of organization of the thrombus; reticulin fibres show as black 
lines ( « 35) 


Fic. 4. The same as Fig. 3 (haemalum and eosin stain). The dark granular appearance is due 
to caleium deposits. Note the casts in the adjacent kidney tubules ( x 35) 
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Fic. 5. Case 7. Renal cortex, showing the thickening of the intertubular connective tissue. 
There was no amyloid in this tissue, (Silver impregnation, 90) 


Fic. 6. Case 10. Renal vein, showing the lumen partly occupied by a 
cribriform mass of fibrous tissue following thrombosis. (Haematoxy- 


lin and eosin, x 19) 
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RENAL 

VEIN 
ABERRANT 
RENAL VEIN 


R.V. = 
ARV. = 


INFERIOR 
LV.C. = VENA 
CAVA 


ILIAC 
VEINS 


RENAL 
RP = 


iv. = 


POLYTHENE 


PT = 


R.V.= STREAM— 
LINING 
DUE TO 
RENAL VEINS 


1.V.C.= INFERIOR VENA CAVA 


Fic. 8. Demonstrates a normal inferior vena 
cava with streamlining at the upper end due to 

Fic. 7. Venogram of the inferior vena cava flow from the renal veins 

through a polythene tube inserted into an iliac 

vein. A Valsalva manceuvre was initiated at the 

beginning of the injection. The outline of the 

cava appears normal. There is retrograde filling 

of the main right renal vein and some of its 

smaller branches, and of an aberrant renal vein. 

There is no sign of renal vein thrombosis. 

Note. Opaque material in the right renal pelvis 

is due to injection of a test dose prior to the 

venogram. This patient had congenital absence 

of the left kidney and a hypertrophic right 

kidney 


L.V.= LUMBAR VEINS 


1.V. ILIAC VEINS 


Fic. 9. Case 2. Venography of the inferior vena 

cava via an iliac vein through a polythene tube, 

demonstrating extensive collateral vessels in the 

lower lumbar region. The inferior vena cava 
does not fill 
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CC.= CARDIAC 
CATHETER 


AZNV.=AZYGOS 
VEIN 


L.V. =LUMBAR 
VEIN 


RV. = RENAL 
VEINS 


Fic. 10. Venogram of the left renal vein via 
cardiac catheter, showing good filling of the 
main renal vein and its branches. There is no 


sign of renal vein thrombosis, but some filling of 


the azygos vein and some lumbar veins. The 
patient had a Budd-Chiari syndrome; there was 
no evidence of renal disease 


LV.C. 
COLL. V. 
R.V. 


—~Th.IV.C. 


Fic. 12. Case 4. Venogram of the inferior vena 
cava by cardiac catheter. The cava is filled. It 
is blocked in its lower third and partly blocked 
in its middle third by thrombus. A very thin 
right renal vein is filled, also a number of small 
lumbar collaterals and extensive peridiaphrag- 
matic collateral veins. 
Note. This patient had a left nephrectomy in 
infancy for a carbuncle of the kidney 
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B.RV. = BLOCKED 
RENAL VEIN 


ARY.=ABERRANT 
RENAL VEIN 


= LUMBAR 
VEINS 


1V=ILIAC 
VEINS 


ARV. 


H.V.z HEPATIC 
VEINS 


Fic. 11. Case 3. Venogram of the inferior vena 
cava via an iliac vein, A Valsalva man.euvre 
was initiated at the beginning of the injection. 
There was good filling of the iliac veins and in- 
ferior vena cava, which appears normal. There 
was some retrograde filling of a number of lumbar 
veins and an aberrant left renal vein. The main 
left renal vein appears to be blocked at its origin. 
The hepatic veins are also filled. 
Note. This patient had a right nephrectomy at 
the age of 11 years 


COLL.vVS c 


Coll.L. 
AzV. 


Fic. 13. Case 4. Film taken within a second of 
Fic. 12, showing a very inadequate right renal 
vein with a number of smaller branches. 


Cx. cardiac catheter. 

L.V.C. inferior vena cava. 

R.V. renal veins. 

Th.L.V.C. = site of vena cava occluded by 
thrombus. 


COLL.V. = peridiaphragmatic collateral veins. 
COLL.L.Az.V. = Collateral lumbar and azygos 
veins, 
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MALABSORPTION AND BONE DISEASE IN PROLONGED 
OBSTRUCTIVE JAUNDICE! 


By M. ATKINSON, B. E. C. NORDIN, anp SHEILA SHERLOCK 
(From the Department of Medicine, Postgraduate Medical School of London) 


With Plates 26 to 30 


In 1836 Bright commented as follows upon steatorrhoea complicating obstruc- 
tive jaundice: ‘There are other symptoms, more particularly those connected 
with evacuations of the bowels, which accompany the complete retention of bile 
—occurring in cases where pressure is made on the common and perhaps the 
pancreatic duct. ... I refer to the evacuation of fatty matter more or less mingled 
with the faeces. In several cases where the obstruction has been in the pancreas 
itself, a considerable quantity of that substance has been seen floating and com- 
pletely separated from the faeces.’ Frerichs (1860-1) found that lack of bile 
did not interfere with the digestion of ‘albuminous’ or‘ carbonaceous’ ingredients 
of the diet, but that absorption of fat was impaired. Quantitative studies were 
first made by Miiller (1887), who found that subjects with jaundice resulting 
from gallstones, hydatid disease, catarrhal jaundice, or pancreatic cysts ab- 
sorbed 55-2 to 78-5 per cent. of dietary fat, whereas the absorption of starch 
was not affected, and that of nitrogen only moderately impaired. Little attention 
has been paid in recent years to disorders of digestion and absorption in the 
jaundiced subject. Gross, Comfort, Wollaeger, and Power (1950) found steator- 
rhoea in six of 10 patients suffering from hepatitis or Laennec’s cirrhosis, with 
serum-bilirubin levels ranging from 1-5 mg. to 22-5 mg. per 100 ml. The daily 
faecal nitrogen output was invariably in the range found in normal subjects 
taking the same amount of protein, that is, less than 2-7 gm. on a diet containing 
115-2 gm. of protein. The faecal stercobilinogen output did not correlate with 
the degree of fat-absorption. 

It is not surprising that the steatorrhoea of jaundice should lead to some 
skeletal complications, but the frequency and the precise nature of the bone 
disease concerned are alike unknown. Seidel (1910) described a woman who 
developed a severe kyphosis after having a biliary fistula for about three years, 
and in whom post-mortem examination revealed multiple fractures in long 
bones, a histological feature of which was severe ‘osteoclasis’. He also reported 
a second patient who developed a kyphoscoliosis, but whose bone pains rapidly 
subsided when the fistula closed spontaneously. Wangensteen (1929) reported 
two further cases of skeletal rarefaction associated with biliary fistulae of three 
and 12 months’ duration. Gerstenberger (1933) coined the term ‘hepatic 


1 Received November 24, 1955. 
Quarterly Journal of Medicine, New Series XXV, No. 99, July 1956. 
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rickets’ for the bone lesions which developed in two infants who had bile-duct 
atresia, and in another who had cirrhosis of the liver. Loeper, Lemaire, and 
Lesobre (1939) described a 69-year-old woman who had had intrahepatic ob- 
structive jaundice (‘primary biliary cirrhosis’) for four years, and who developed 
spinal ‘osteoporosis’ with crush fractures. Her severe backache responded to 
therapy with oral calciferol and intravenous calcium gluconate. Post mortem 
there was parathyroid hyperplasia, and the calcium-content of the bones was 
reduced. Mayor (1942) examined the bones post mortem in eight patients with 
obstructive or hepatic jaundice, none of whom had suffered from bone symptoms 
during life. Abnormally wide osteoid seams (suggesting osteomalacia) were 
found in one patient, who had liver metastases and an 18-month history of 
jaundice, and in another who died of acute yellow atrophy. Fraser (1943) re- 
ported osteomalacia in a boy who died at the age of 19 years with cirrhosis of 
the liver. He suggested that this patient’s failure to respond to oral calciferol 
was due to impaired liver function, the cirrhosis increasing the requirement of 
vitamin D. There was no suggestion of steatorrhoea. Wernly and Berdjis- 
Chamsi (1946) reported steatorrhoea and ‘osteoporosis’ in a patient who died 
in a state of cachexia after three years of recurrent cholangitis. Martin (1947) 
described a well-documented case of ‘ primary biliary cirrhosis’ with severe bone 
lesions, which were found on iliac crest biopsy to be due to advanced osteo- 
porosis. Snapper (1949) described a patient with a seven-year history of ob- 
structive jaundice, who developed vertebral collapse, as well as severe bone 
pains, which responded to oral calcium and calciferol. Ahrens, Payne, Kunkel, 
Eisenmenger, and Blondheim (1950) reported that 12 out of 22 patients with 
chronic biliary cirrhosis showed radiological evidence of ‘osteoporosis’, and 
seven of these patients had backache and crush fractures. In five out of six the 
backache was relieved by 2,000 units of calciferol daily. One of the two children 
in this series had rickets. Snapper, Seely, Falk, and Feder (1954) reported two 
cases of osteomalacia associated with prolonged obstructive jaundice. In one 
of these the evidence presented is more in favour of a diagnosis of osteoporosis. 
In most of the published cases of bone disease complicating jaundice or 
biliary fistula the authors do not make it clear whether the lesion was osteo- 
malacia or osteoporosis, and in fact the distinction between the two conditions 
is still not universally understood. Osteomalacia and rickets are generally due 
to deficiency or malabsorption of vitamin D, with consequent impairment of 
calcium absorption. This results in a reduction in the serum-calcium level, a low 
urinary output of calcium, decreased serum-phosphate and increased urinary 
phosphate (due to secondary hyperparathyroidism), and a general decalcifica- 
tion of the skeleton, which may be more pronounced in the limbs than in the 
spine. Histologically, the characteristic feature is the osteoid seam or uncalcified 
trabecular margin. In osteoporosis, on the other hand, the bones become rare- 
fied without changing their composition, possibly from loss of bone-collagen. 
Excess of calcium is shed in the urine in the early stages ; the spine is affected 
more than the limbs ; and the histological appearance is that of thin trabeculae 
without osteoid seams. Judged by these criteria, certain of the published cases 
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appear to have suffered from osteomalacia and others from osteoporosis ; some 
perhaps from a combination of the two. On theoretical grounds it is easy to 
understand how the steatorrhoea of biliary insufficiency could lead to osteo- 
madlacia ; it is also reasonable to suppose that severe impairment of liver function 
might be associated with bone disorder, simply because the liver is a storehouse 
of vitamin D. It is less easy to understand why osteoporosis should occur, except 
perhaps on the general ground that any disturbance of protein synthesis by the 
liver might interfere with the manufacture of skeletal collagen. Animal experi- 
ments have tended to show that ligation of the common bile-duct, or the creation 
of a bile fistula, causes osteomalacia rather than osteoporosis (Doyon, 1900; 
Pavlov, 1904), though Looser (1907) made a careful study of the subject and 
concluded that the bone lesion was ‘bone atrophy’, that is, osteoporosis. 
Tammann, however (1928), showed that the condition concerned was un- 
doubtedly osteomalacia and could be cured with large doses of calciferol, and 
Taylor, Weld, and Sykes (1935) and Heymann (1938) have shown that biliary 
insufficiency increases the requirements of vitamin D, indicating that the lesion 
is most probably rachitic. There have also been studies of animals which suggest 
that liver damage due to carbon tetrachloride increases the vitamin-D require- 
ments of rachitic rats (Heymann, 1938). 

The purpose of the work we are now reporting was twofold: first to determine 
the incidence and severity of disorders of fat- and nitrogen-absorption in patients 
with obstructive and parenchymatous jaundice, and secondly to assess the type 
and frequency of bone disorders in these patients. 


Patients Studied 


The series consisted of 25 patients, who had been jaundiced for periods of three 
months to eight years. The diagnoses were as follows: 


Chronic intrahepatic obstructive 


cirrhosis) . . 12 patients. 
Traumatic stricture of bile- duct ‘ ‘ 4 
Carcinoma of main bile-duct ; 5 
Secondary carcinoma of liver. ‘ 1 


Decubitus. Eleven of the patients with chronic intrahepatic obstructive 
jaundice were ambulant until they were admitted to hospital, only a few days 
before the observations were made. The twelfth (Case 2) had been in bed for one 
year ; she was then allowed up, and has been active since. Two patients with 
biliary stricture (Cases 11 and 16) were ambulant, the other two (Cases 14 and 
15) had been in bed two and three weeks respectively before investigation. The 
three patients with subacute hepatitis (Cases 23, 24, and 25) had been in bed for 
three, two, and six months before the study. Four patients (Cases 17, 18, 19, 
and 21) with bile-duct carcinoma had been in bed for two to four months; the 
other patient (Case 20) was moderately active, being allowed up to sit in a chair 
x 
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and for toilet purposes. The patient with secondary cancer of the liver had been 
in bed for three months. 


Methods 


Absorption studies. The faecal stercobilinogen excretion is expressed as the 
mean of estimations made on three fresh 24-hour stool collections (King, 1951). 
Fat and nitrogen balances were estimated on a diet providing 50 gm. of fat and 
70 gm. of protein ; the amount taken was sometimes less (see Table 1 and page 
304). After three days of equilibration, two three-day collections of urine and 
faeces were made, carmine markers being used. Barium meal and follow- 
through examination was done with a watery suspension of barium sulphate. 

Bone studies. The state of the skeleton was assessed in each case by some or all 
of the following procedures: X-rays of the lumbar spine and hands; estimation 
of serum-calcium and -phosphate levels, and calculation of the product (Ca x P) ; 
24-hour excretion of calcium in the urine on a diet containing not more than 
100 mg. of calcium ; response to calcium infusion (Nordin and Fraser, 1955a) ; 
measurement of phosphate-creatinine clearance ratio (C,/C,,) (Nordin and 
Fraser, 1954, 1955b); iliac crest bone biopsy (Sacker and Nordin, 1954). Bone 
samples were decalcified, and in the early stages of the work were stained with 
haematoxylin and eosin or with the picro-Mallory stain. Later samples were 
fixed in formol-Miiller’s-fluid for eight days before decalcifying, and stained 
overnight in Ehrlich’s acid haematoxylin. Very recently bone sections have 
been cut without being decalcified (Duthie, 1954). The presence of wide osteoid 
seams was regarded as confirmation of the diagnosis of osteomalacia, but 
failure to demonstrate them in decalcified sections was not considered to ex- 
clude the diagnosis. Gross osteomalacia is shown by low levels of calcium and 
phosphate in the serum, and a low urinary output of calcium on a low-calcium 
diet. Less severe osteomalacia may be recognized only by bone biopsy, or 
by two biochemical tests: (1) the intravenous calcium test, in which there is 
an avidity for calcium, so that little is excreted in the urine ; (2) a high index of 
urinary phosphate excretion, due to the secondary hyperparathyroidism which 
always accompanies osteomalacia. The index used is the ratio of phosphate 
clearance to creatinine clearance (glomerular filtration). 


Clinical Features 


Only two patients complained of diarrhoea, although many had frequency of 
defaecation, with two or more bowel actions daily. Finger clubbing was noted 
in eight patients. Its presence was not related to the degree of steatorrhoea, nor 
to infection of the biliary passages. Increased skin pigmentation, greatest on ex- 
posed parts, occurred in the majority of patients, and in general was most con- 
spicuous in those who had jaundice of long duration. Tetany did not occur in 
any of the patients. Bone pains had been present in five patients for one to three 
years. All these patients, and one who had no bone pains, had a severe kyphosis. 
Four complained spontaneously that their teeth were falling out. 
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Investigations 


Alimentary function 


The amount of bile entering the intestine. The daily stercobilinogen content of 
the faeces indicates the amount of bile reaching the intestine. It was estimated 
in 15 of the 25 patients studied, and was invariably less than the normal figure 
of about 200 mg. in 24 hours (Table I). As might be expected, the faecal sterco- 
bilinogen content varied inversely with the serum-bilirubin level (Fig. 1). In 
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general, patients with blockage of the bile passages due to neoplasia showed 
a more complete obstruction than did those with intrahepatic obstructive 
jaundice. 

Fat-absorption was measured in 18 patients, and all were found to have 
steatorrhoea, the fat absorbed ranging from 45 to 90 per cent. of the dietary 
intake (Table I). The patient with the lowest fat-absorption (45 per cent. ; Case 
19) had the highest serum-bilirubin value (33 mg. per 100 ml.) and a very low 
level of faecal stercobilinogen. The importance of bile in fat-absorption was 
indicated by the correlation which existed between the faecal stercobilinogen 
and the percentage of fat absorbed (Fig. 2); the smaller the amount of bile 
entering the intestine, the greater the degree of steatorrhoea. There was no 
relationship between the duration of the jaundice and the fat-absorption or the 
faecal stercobilinogen content. 

Nitrogen absorption. The faecal nitrogen content was estimated in 15 patients 
(Table I), and was invariably less than 2-2 gm. in 24 hours. 
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The nitrogen balance was measured in 11 patients, five of whom were found 
to be in negative balance (Table I). In one (Case 18) the dietary protein was 
only 42 gm. in 24 hours, but the four remaining patients were each in slightly 
negative balance on a daily protein intake exceeding 60 gm. Two of these 
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Fic. 1. The amount of stercobilinogen in the faeces related to 
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Fic. 2. The inverse correlation between the faecal 
stercobilinogen and the fat-absorption. 


patients (Cases 9 and 13) had intrahepatic obstructive jaundice, and in one of 
them chronic gastric ulcer was a complication. The third (Case 17) had a 
rapidly progressive bile-duct carcinoma, and the fourth (Case 11) a traumatic 
stricture of the bile-duct. 
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Small intestinal radiographic pattern. Barium studies of the small intestine 
were performed in 16 patients, and all showed a normal pattern. 


Skeletal state 


Twenty-four patients have been classified as follows according to the results 
of the bone studies: 


Normal bones. ; . 8 patients. 

Possible early osteomalacia 4 ,, 

Osteomalacia ‘ 

Osteomalacia and osteoporosis 

Osteoporosis: definite . « 
probable 1 


The relevant data are shown in Table IT. 
1. Normal bones. The eight patients with normal bones had all been jaundiced 
for relatively short periods, with the exception of one (Case 6), in whom, how- 
ever, jaundice had been mild and fluctuant. X-ray density of the bones was 
normal in every case, and all of six bone biopsies were normal (Plate 26, Fig. 4). 
The product of the serum-calcium and -phosphate (mg./100 ml.) concentrations 
(Ca x P) exceeded 30 in all cases but one (Case 24), the only patient with hepato- 
cellular jaundice in this group. The 24-hour urinary output of calcium on a low- 
calcium diet, and the calcium excretion after the standard calcium infusion, were 
normal in every case in which they were measured. 

2. Possible early osteomalacia. In four patients the skeletal state was assessed 
as ‘possible early osteomalacia’, mainly because of a low urinary excretion of 
infused calcium. Three of the four patients in this group had been jaundiced 
for two years or more (compared with two out of eight in the first group), and 
in three the serum Ca x P value was 30 or less. In two of these patients the X-ray 
density of the skeleton was suspiciously poor. The excretion of infused calcium 
tends to be inversely related to the duration of jaundice (Fig. 3). Case 19, with 
a very short history of jaundice, is a striking exception to this trend, and one 
which we cannot explain. This patient’s jaundice, associated with malignant 
metastases in the liver, was very severe ; he had the highest serum-bilirubin level 
and the lowest fat-absorption in the series. 


3. Osteomalacia. In seven patients there was clear biochemical evidence of 
osteomalacia, usually supported by bone histology. Two suffered from subacute 
hepatitis, three from intrahepatic obstructive jaundice, one from biliary stric- 
ture, and one from bile-duct carcinoma. The latter five patients had all been 
jaundiced for at least three years. Only two had fractures, but in all the bones 
were radiologically translucent. The serum Ca x P value was abnormally low 
in every case, the C,/C,, was high in relation to the serum-phosphate level in 
four, and the excretion of infused calcium was low in all five patients. Osteoid 
seams were demonstrated clearly in four cases, and a decalcified section from 
Case 23 is shown in Plate 26, Fig. 5. A bone section, not decalcified, from Case 
11 is shown in Plate 27, Fig. 6. This patient had an external biliary fistula 
closed in 1952, but he then developed obstructive jaundice due to traumatic 
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stricture of the bile-duct. He was not confined to bed. Plate 27, Fig. 7 shows 
a decalcified iliac crest biopsy from another patient (Case 4) who was an active 
housewife. Osteoid seams cannot be seen in this section, but it is included to 
show that the thin trabeculae indicating loss of bone matrix (osteoporosis) may 
be present in a case which presents the biochemical features of osteomalacia. 
Some degree of thinning of the cortex was also seen in other biopsies, such as 
that of Case 23, which also showed the wide osteoid seams of osteomalacia 
(Plate 26, Fig. 5). This thinning may be due to the associated malnutrition and 


O Obstructive jaundice 
@ Hepatocellular jaundice 
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Fic. 3. The 0-12 hour net excretion of calcium after the standard 
infusion, related to the duration of jaundice. 


wasting which inevitably accompanies prolonged obstructive jaundice. Another 
patient in this group (Case 21) developed rib fractures, fractures of the pubic 
rami (Plate 28, Fig. 8), and very severe vertebral disease (Plate 28, Fig. 9) 
after three years of obstructive jaundice due to bile-duct carcinoma. 

4. Osteoporosis and osteomalacia. In two cases there was not only evidence 
of osteomalacia, but histological and other evidence of osteoporosis. One 
patient (Case 12) had compression fractures of the vertebrae, rib fractures, bone 
pains, and absorption of bone from the alveolar margin. In the space of two or 
three years he developed a severe thoracic kyphosis (Plate 28, Fig. 10a, 6). He 
showed most of the biochemical features of osteomalacia, although the level of 
calcium excretion in the urine was rather high. Parenteral calciferol therapy 
for one year abolished his bone pains, healed his ribs, and restored the bio- 
chemical findings to normal; but when he died his ribs were found to be so 
atrophied that they could easily be cut with scissors. The cranium was trans- 
lucent ; bone trabeculae were virtually non-existent ; and the pathological and 
histological appearances of bone were those of very severe osteoporosis (Plate 
29, Figs. 11 and 12). It seemed that calciferol had cured his osteomalacia, but 
had not affected the osteoporosis. The second patient (Case 5) was known to 
have had low serum-calcium and -phosphate levels in 1952, but when seen at 
Hammersmith Hospital in 1953 she had received intramuscular calciferol 
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(300,000 units weekly) for about 18 months. Her serum-calcium and -phosphate 
levels were then normal, but she had a high C,/C,, and increased urinary cal- 
cium, which we attributed to the large doses of vitamin D she had received. 
Vitamin D, though improving her biochemical state, had failed to arrest the 
deterioration of her bones, and she had several rib fractures. Histological 
examination showed severe osteoporosis. We conclude that this patient had had 
osteomalacia, and that this had been cured with calciferol, but that she had 
been left with severe osteoporosis. Iliac crest biopsy (Plate 29, Fig. 13) showed 
severe osteoporosis. 

5. Osteoporosis. Three patients were suffering from definite or probable osteo- 
porosis. One, a young woman of 32 (Case 2), had been kept in bed for a year 
when first seen. The serum Ca x P value was low, but the C,/C,, was normal for 
the serum-phosphate level, and the level of calcium excretion on the low- 
calcium diet was rather high. The presence of osteoporosis was suggested by the 
result of the calcium infusion test (60 per cent. excretion in 12 hours) and con- 
firmed by the bone biopsy. X-rays at this time showed that the spine was radio- 
logically translucent, but the hands appeared normal (Plate 30, Fig. 14a). After 
18 months, during which she was leading an active life, walking and even danc- 
ing, the hand X-rays showed much less bone density, although the serum-calcium 
and -phosphate levels were normal. We have found no evidence of calciferol 
poisoning in this patient, and we are forced to conclude that she has progressive 
osteoporosis. 

Another patient (Case 20), an old lady of 77 years with bile-duct carcinoma, 
developed a rapidly progressive thoracic kyphosis during the final year of her 
life, in which her jaundice was steadily deepening. She lost several inches in 
height, but also lost a great deal of weight, and died in a cachectic state. There 
was clear radiological evidence of osteoporosis before death, and histological 
confirmation was obtained post mortem (Plate 30, Fig. 15). The third patient 
(Case 8) showed no evidence of bone disease until she had been jaundiced for 
two years, when X-rays of the spine revealed compression of the lower dorsal 
vertebrae. Her serum-calcium and -phosphate levels were normal at that time, 
and the urine gave a positive Sulkowitch reaction for calcium. Despite energetic 
therapy for two years, with oral and subsequently parenteral calciferol, her bone 
pains became increasingly severe, her vertebrae collapsed, and she developed a 
severe thoracic kyphosis. This patient was not studied in detail, and we cannot 
be sure of the diagnosis, but the facts strongly suggest osteoporosis. 


Treatment 

None of the patients in the present series had received any calciferol or other 
therapy when first seen, except one (Case 5) who had been given 300,000 units 
intramuscularly each week for about 18 months. After investigation all the 
patients were placed on the following régime: calciferol, 100,000 units intra- 
muscularly each month ; vitamin A, 100,000 units intramuscularly each month ; 
calcium lactate, 6 gm. daily. The calciferol should have sufficed to prevent 
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osteomalacia, and probably to cure it if present, since it represents about three 
times the normal daily requirement. We are aware, however, that some workers 
consider that the treatment of osteomalacia due to steatorrhoea requires much 
larger doses of calciferol, even when it is given intramuscularly. The treatment 
of osteoporosis is, of course, unsatisfactory, but all our patients were receiving 
intermittent methyltestosterone therapy (25 mg. sublingually) for pruritus 


III 
The Effect of Calcium and Vitamin Therapy on Bone Status 


Calcium lactate (6 gm. orally) was given daily; vitamins A and D (100,000 units of each intramuscularly ) 
were given monthly. 


Bone status 
Duration of - 
jaundice 
(years) 


Ambulant 
or not, 
during 

therapy 


- Ambulant 


~ Case number 
Before therapy 
Serum Cax P 7} 


by therapy. - 
adequate calciferol 
Osteoporosis. Deterior- Ambulant 
ating 
Osteoporosis and osteo- 
malacia. Deterior- 
ated. ? excess calci- ys be- 
fore deat 
Ambulant 
Ambulant 
iochemistry restored 
to normal 
Deteriorating ? Osteoporosis. Ambulant 
Deteriorated 


No more frac- Osteomalacia and osteo- Ambulant 
tures. Pro- porosis. Bone pains till one 
ame abolished. Bio- month be- 

yphosi chemistry restored to fore death 
normal. Fractures 
healed. Osteoporosis 
remained 


24% -. Translucent Osteomalacia. No fur- Ambulant 
ther deterioration. 
Bones remain trans- 
lucent 


* Percentage excreted in urine from 0 to 12 hours after infusion. 


(Lloyd-Thomas and Sherlock, 1952), and apart from oestrogens, which may be 
useful in the post-menopausal patient, there is little else of value in osteoporosis. 
We have now observed seven patients on the above régime for one year or more, 
in addition to one (Case 5) whom we have already mentioned (Table III). 
Osteomalacia appears to have been definitely cured in one patient (Case 7), 
whose bone pains were abolished and biochemical state restored to normal. 
The same is true of another patient (Case 12), whose bones showed no evidence 
of osteomalacia at post mortem, although he was clearly suffering from it one year 
before. In Case 1 (possible early osteomalacia) the excretion of infused calcium 
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remained low after two years of therapy, but the patient has never developed 
any other evidence of osteomalacia. Another patient (Case 4) had osteomalacia ; 
after a year and a half of treatment she complained of no symptoms referable to 
her skeleton, and her bones, although still translucent, were not more rarefied. 
Thus 100,000 units of calciferol monthly by intramuscular injection are probably 
enough, or almost enough, to deal with osteomalacia. The 300,000 units given 
weekly by injection in Case 5 should have been adequate to cure the patient’s 
osteomalacia. On the other hand pure osteoporosis, and the osteoporotic fea- 
tures of osteomalacia, remained unaffected by therapy. In Cases 5 and 12 the 
patients had severe osteoporosis at the time of death, although they had been 
ambulant until a few days and one month respectively before death. In Case 2 
the patient leads an active life, but her bones have deteriorated steadily during 
the past three years, and her teeth are falling out, although there is no evidence 
to suggest osteomalacia, and the same is true of Case 8. 


Discussion 


The fact that absorption of dietary fat is impaired in obstructive jaundice has 
been amply confirmed, and can be adequately explained by the absence of bile- 
salts from the intestines. There was some relationship between the amount of 
stercobilinogen (and presumably bile-salts) in the faeces and the proportion of 
dietary fat absorbed. Nitrogen-absorption on the other hand was normal, as 
might be expected in the presence of undisturbed pancreatic function. No less 
than 12 of the 24 patients studied had bone disease. In eight the bones were 
normal, and in four it was impossible to be certain about the state of the skele- 
ton. There was a tendency for bone involvement to be related to the duration 
of jaundice ; only two patients with normal bones had been jaundiced for more 
than two years, and only four with bone disease had been jaundiced for less 
than two years. Of three patients with hepatocellular jaundice, however, two 
developed osteomalacia in less than six months. It is hard to believe that simple 
malabsorption of vitamin D could have had such a rapid effect, but it seems 
possible that destruction of liver-cells may interfere with storage or metabolism 
of vitamin D. Whether the same mechanism could account for the low excretion 
of infused calcium in Case 19 is more doubtful, although at autopsy the patient’s 
liver was seen to be largely replaced by malignant metastases. 

The osteoporotic features are less easy to understand. Not only were there 
three patients who appeared to be suffering from pure osteoporosis, but at least 
two patients with osteomalacia responded incompletely to parenteral calciferol, 
and showed unequivocal histological evidence of osteoporosis. In several cases 
classified as pure osteomalacia the patients also showed histological evidence of 
osteoporosis, for there were abnormally thin trabeculae. This feature, however, 
may not be more pronounced than in any series of cases of osteomalacia due to 
steatorrhoea. Osteoporosis is widely considered to be a disorder of the protein 
matrix of bone (Albright and Reifenstein, 1948; Cooke, 1955). It occurs in 
starvation and in cachectic states, in which there is a general depletion of body- 
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protein. Two of our three cases of pure osteoporosis could be explained on these 
lines, as also could the two cases of osteomalacia and osteoporosis; all four 
patients were cachectic at the time of death. We shall not attempt to discuss in 
this context the cause of the cachexia which is a feature of the terminal stages 
of obstructive jaundice. In one patient (Case 2), aged 32 years, osteoporosis is 
more puzzling. We attributed it at first to the fact that she had been confined 
to bed for a year, but she has now been ambulant for over two years, and her 
bones are steadily deteriorating. She has received parenteral vitamins A and 
D throughout this time, and there is still no evidence of osteomalacia or of calci- 
ferol poisoning. In the other four patients it seems unlikely that prolonged 
recumbency contributed to the osteoporosis, for three were active at the time 
of study, and the other (Case 20) was allowed up in a chair and to toilet. 
Osteomalacia can be satisfactorily controlled by intramuscular calciferol, and 
this treatment, with vitamins A and K and oral calcium, should be given as a 
routine to all patients with obstructive jaundice of more than three months’ 
duration. The dose of vitamin D should be larger than that given in the present 
series. The amount needed in the presence of liver damage, when storage may 
be defective, is possibly greater than that required for other types of osteo- 
malacia. There is not sufficient evidence to define the dose accurately, but at 
present we would recommend 300,000 units of vitamin D given intramuscularly 
every four weeks, with 1-5 gm. calcium (=15 gm. calcium lactate) daily. 


We wish to thank Miss Sheila Stewart for biochemical assistance ; Mr. J. G. 
Griffin and his Staff for the histological preparations ; and Mr. C. R. Brecknell 
and Mr. F. G. Saunders for the photographs and diagrams. We are also in- 
debted to the physicians and surgeons who kindly referred patients to us. 


Summary 


1. Twenty-five patients with prolonged obstructive jaundice have been 
studied, and the skeletal status investigated in 24. Three of the patients were 
suffering from hepatocellular jaundice, and 22 from intra- or extrahepatic 
biliary obstruction. The duration of jaundice ranged from three months to 
seven years. 

2. Fat-balances were estimated in 18 patients, and steatorrhoea was demon- 
strated in all the patients. There was an inverse relation between fat-absorption 
and faecal stercobilinogen content, and between the latter and the serum- 
bilirubin level. Nitrogen output was normal in all the 15 patients in whom it 
was investigated. 

3. In eight patients the skeleton was considered to be normal; four were 
possibly suffering from early osteomalacia, since they excreted an abnormally 
low percentage of infused calcium. 

4. Seven patients were suffering from osteomalacia as established by bio- 
chemical investigation, and in six of these patients the histological study of 
bone confirmed the diagnosis. It was noted, however, that the cortex and 
trabeculae of the iliac crest were always thin, suggesting the presence of 
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osteoporosis as well as osteomalacia. Two of these patients were suffering from 
hepatoceliular jaundice, and gave only a six-month history, but in the remainder 
jaundice had been present for three years or more. 

5. Three patients were considered to be suffering from osteoporosis only, and 
two from osteoporosis and osteomalacia. 

6. Spontaneous fractures occurred in two patients with osteomalacia, and in 
two with osteomalacia and osteoporosis. Thoracic kyphosis with vertebral com- 
pression were seen in two patients with osteoporosis. 


7. Treatment with intramuscular vitamin D appears to have cured one 
patient with osteomalacia, and to have relieved bone pains in another patient 
with osteomalacia and osteoporosis. In one patient the osteomalacia did not 
progress. Two patients with osteoporosis, and one with osteoporosis and osteo- 
malacia, deteriorated in spite of treatment. 

8. It is concluded that bone disease is common in obstructive jaundice of over 
two years’ duration, and that the bone lesion may be osteomalacia or osteo- 
porosis, but is more likely to be both together. 
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Fig. 4, Case 22. Iliac crest bone biopsy, which is regarded 


as normal. Notice the thickness of the cortex. Decalci- 
fied section stained with haematoxylin and eosin ( « 30) 


Fig. 5. Case 23 (subacute hepatitis and osteomalacia). Iliac crest bone biopsy. 
Note the thin cortex and wide osteoid seams. Decalcified section stained with 
haematoxylin and eosin ( x 28) 
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Fic. 6. Case 11 (extrahepatic obstructive jaundice). Fragment of bone from 
iliac crest biopsy. The wide osteoid seams are diagnostic of osteomalacia. Un- 
decalcified section ; von Kossa stain ( « 100) 


Fic. 7. Case 4 (intrahepatic obstructive jaundice). 

Iliac crest bone biopsy, showing very thin cortex and 

trabeculae. Decalcified section stained with haema- 
toxylin and eosin ( x 30) 
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Fia, 8. Case 21 (bile-duct carcinoma). Part of pelvic 
X-ray showing fractures of both pubic rami 


Fic. 9, Case 21. Lumbar spine X-ray, 
showing very severe biconcave deform- 
ities and vertebral compression 


a b 


Fic. 10. Case 12 (intrahepatic obstructive jaundice), Thoracic spine X-ray. (a) in August 1950; (b) in July 1953 
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centimetres 


Fic. 11. Case 12. Cross section of rib obtained Fic. 12. Case 12. Spine and femur, showing 
post mortem, showing extremely thin bone and — very thin femoral cortex and severe vertebral 
virtual loss of all trabeculae compression 


Fic, 13. Case 5 (intrahepatic obstructive jaundice). Iliac crest bone biopsy 
showing very thin cortex and trabeculae. Decalcified section stained with 
haematoxylin and eosin ( x 30) 


Quarterly Journal of Medicine Vol. XX V, New Series, Pl. 30 


b 


Fic. 14. Case 2 (intrahepatic obstructive jaundice). Hand X-rays showing decrease in density during the course 
of jaundice. (a) April 1953; (b) April 1954, S: standard metacarpal bone 


Fig. 15, Case 20 (bile-duct carcinoma). Cross section of sternum, showing thin cortex and 


virtual loss of trabeculae. Decalcified section stained with haematoxylin and eosin ( x 10) 
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A CLINICAL AND PATHOLOGICAL STUDY OF SIXTEEN 
CASES OF RHEUMATOID ARTHRITIS WITH EXTENSIVE 
VISCERAL INVOLVEMENT (‘RHEUMATOID DISEASE’)! 


By R. J. G. SINCLAIR anp BRUCE CRUICKSHANK 


(From the Departments of Medicine and Pathology, University of Edinburgh, 
and the Rheumatic Unit, Northern General Hospital, Edinburgh) 


With Plates 31 and 32 


Ir has long been known that patients presenting arthritis of the rheumatoid 
type may have involvement of tissues other than the joints. The occurrence of 
subcutaneous nodules has been recognized almost as long as the disease itself, 
and in several clinical variants specific organs are always involved. Some of 
these lesions were described many years ago, but most of the literature dealing 
with them is confined to the last decade. The lesions can be classified into two 
groups: (1) those which resemble the structure of the subcutaneous nodule, and 
(2) those which lack this histological criterion. Reports dealing with the former 
group are summarized in Table I, where it will be seen that almost any tissue 
of the body may be involved. In many of these cases death was due to the 
systemic lesions. The literature concerning the second type of lesion is sum- 
marized in Table II. The histological appearances of the lesions in this group 
are non-specific. Those described in the spleen, lymph-nodes, and kidney do not 
resemble the changes found in those organs in systemic lupus erythematosus 
(Klemperer, Pollack and Baehr, 1941; Ginzler and Fox, 1940). Some of the 
vascular lesions seen in rheumatoid ‘arthritis’ have also been described in sys- 
temic lupus (Lowman and Slocumb, 1952), but the presence of characteristic 
lesions in other organs has enabled the two conditions to be distinguished. 
Amyloidosis has been found at autopsy in a significantly high proportion of 
cases of rheumatoid ‘arthritis’. In the absence of other precipitating con- 
ditions it may be regarded as a direct complication of the disease, or even as one 
of its systemic manifestations. Trasoff, Schneeberg, and Scarf (1944) reviewed 
the literature dealing with this subject and, with the addition of one case of 
their own, recorded a total of 32 patients, 17 adult and 15 juvenile. In this 
country the combination of the two conditions is still considered so uncommon 
that single cases are recorded in detail (Yeoman and Wilson, 1947; Lush, 
Chalmers, and Fletcher, 1948; Hill, 1948; Armstrong, 1951). Amyloidosis in 
juvenile rheumatoid ‘arthritis’ was described in two cases by Jennings (1950), 
in three cases by Skelton (1951), and in one case by James and Bolton (1951). 
The apparent rarity of the combination implied by these reports contrasts with 
the experience of others, who have reported 10 out of 61 cases at autopsy 
(Fingerman and Andrus, 1942-3), eight out of 93 at autopsy (Lévgren, 1945), 
1 Received November 28, 1955. 
Quarterly Journal of Medicine, New Series XXV, No. 99, July 1956. 
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four out of 58 at autopsy and six out of 56 living patients (Unger, Zuckerbrod, 
Beck, and Steele, 1948), and 10 out of 26 at autopsy (Teilum and Lindahl, 
1954). Very recently Fearnley and Lackner (1955) found amyloidosis in eight 
out of 183 living patients seen in one year, and pointed out that amyloidosis is 


TABLE I 


Previous Reports of Systemic Rheumatoid Granulomata 
Sites of granulomata 


Cardio- Respir- 
vascular atory Synovial Other 
Authors system system tissue Eye sites 
Derby (1916) + 
Verhoeff and King (1938) + 
Bennett, Zeller, and Bauer 
Smoleroff (1943) ; + 
Baggenstoss and Rosen- 
berg (1944). Pericardium, 
valves, aorta 
Clark and Bauer (1948) 
Gruenwald (1948) . ‘ Atrium, valve Lungs 
Raven, Weber, and Price 
myocardium, pleura muscles 
endocardium 
Graef, Hickey, and Alt- 
mann (1949) j 
Bywaters (1950) : Valve 
Baggenstoss, Bickel, and 
Ward (1952) Myocardium és Vertebral 
bodies 
Cruickshank (1952b) ‘ + 
Kersley and Gibson (1952) 
Caplan (1953) Lungs 
Bevans, Nadell, Demartini, 
and Ragan (1954) Myocardium, Lungs Kidneys 
valves 
Ellman, Cudkowicz, and 
Elwood (1954). Pericardium, Lungs + Dura mater 
myocardium, 
endocardium 
Maher (1954)  Pericardium Lungs + Spleen, 
muscles, 
nerve, 
dura 
mater 
Gough, Rivers, and Seal 
(1955) ‘ Lungs 
Kulka, Bocking, Ropes, 


a likely reason for unexplained albuminuria in rheumatoid ‘arthritis’. Most 
cases show the classical systemic distribution, but Edwards (1945) recorded 
deposits in the tongue, and amyloid of the thyroid has been recorded (Cabot 
case records, 1947). There is some evidence that cortisone may aggravate 
amyloidosis (West and Newns, 1952; Teilum, 1952). Uraemia is the most fre- 
quent cause of death in patients with rheumatoid ‘arthritis’ and amyloidosis, 
but several of the patients reported have had diarrhoea due to marked involve- 
ment of the intestines. 

There is thus considerable evidence that rheumatiod ‘arthritis’ or its com- 
plications has been directly responsible for death in a number of patients. Most 
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previous reports of systemic involvement have described only one or two cases, 
and do not give much information about the incidence of such lesions in the 


IT 
Non-specific Systemic Lesions in Rheumatoid Disease 
Sites of lesions 
Cardio- Spleen and Muscles 
vascular ymph- or Other 
Authors system nerves lesions 
Verhoeff (1913) Scleritis 
Reiter (1916) Urethritis, 
conjunctivitis 
Felty (1924) Spleen, 
lymph-nodes 
Sjégren (1933) es Kerato-con- 
junctivitis, &c. 
Freund, Steiner, Leichtentritt, and Nerves Se 
Price (1942) 
Baggenstoss and Rosenberg (1943) Pleural adhesions, 
glomerulitis 
Fingerman and Andrus (1942-3) en Glomerulitis 
Weber (1944-5) . Lymph-nodes 
Steiner, Freund, Leichtentritt, and on Muscles 
Maun (1946) 
Clawson (1946) Muscles 
Gibson, Kersley, and Desmarais Muscles 
(1946) 
Clawson, Noble, and Lufkin (1947) Muscles 
deForest, Bunting, and Kenney Muscles 
(1947) 
Morrison, Short, Ludwig, and Muscles, 
Schwab (1947) nerves 
Desmarais, Gibson, and Kersley Muscles 
(1948) 
Elliman and Ball (1948) Arteritis 
Graef, Hickey, and Altmann (1949) Arteritis - 
Pearse (1950) Pituitary 
Bywaters (1950) . Pericarditis 
Sokoloff, Wilens, Bunim, and Me- .% Muscles 
Ewen (1950) 
Bach and Jacobs (1951) Spleen 
Bauer, Clark, and Kulka (1951) Aortitis ed 
Hutt, Richardson, and Staffurth Spleen 
(1951) 
Pirani and Bennett (1951). Aortitis 
Sokoloff, Wilens, and Bunim (1951) Arteritis ea 
Cruickshank (1952a, b) on Muscles, 
nerves 
Motulsky, Weinberg, Saphir, and Lymph-nodes 
Rosenberg (1952) 
Sokoloff (1953) Pericarditis 
Sokoloff, McCluskey, ‘and Bunim Arteritis 
(1953) 
Ball (1954) . Arteritis 
Bevans, Nadell, Demartini, and Pericarditis 
Ragan (1954) 
Cruickshank (1954a) Arteritis 


disease. The present series of 16 cases is drawn from a larger autopsy series of 
90 cases of rheumatoid ‘arthritis’ collected by one of the writers (B. C.). 


Clinical Data 
Thirteen of the 16 patients were female, and three male. The more relevant 
clinical data are summarized in Table ITI, and one case (No. 2) is described in 
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more detail in an Appendix. The ages range from 32 to 84 years, with an average 
of 63-5 years. The duration of the disease varied from two to 16 years, with an 
average of seven years. In the cases of shorter duration the progress of the 
disease was generally rapid, with no remission, except in one case in which 
pregnancy produced a short, but definite, remission. In the more protracted 
cases the progress was often slow, with remissions, but almost invariably there 
was increased activity of the disease for several months before death. A previous 
history of rheumatic fever was given in four cases. There seems, however, to be 
some doubt of this diagnosis ; in three of the cases symptoms consisted of tran- 
sient arthralgia, and possible mild pyrexia, lasting only a few days; the fourth 
patient was admitted to hospital with a diagnosis of rheumatic fever, and after 
a year was discharged with a tentative diagnosis of rheumatoid arthritis. He 
then had almost complete remission of joint pains for 30 years before showing 
unequivocal evidence of joint changes of the rheumatoid type. 

The outstanding clinical feature was the emaciated appearance of all the 
patients except one. No clinical evidence of cardiac involvement was detected 
in four cases; of the remaining 12 patients six had cardiac enlargement, five 
were in congestive cardiac failure, and one developed aortic regurgitation while 
in hospital. Pleural effusions were a prominent feature in three patients, and 
frequent upper respiratory infections in a further two, one of whom proved to 
have bronchiectasis and gross localized pulmonary fibrosis. It is thought that 
in this case an inhalation pneumonia, developing after tracheotomy for diph- 
theria in childhood, may explain the lesions found at autopsy. Subcutaneous 
nodules were present in only one patient, though widespread lymphadenopathy 
was apparent in four. In three cases splenomegaly, and in four hepatomegaly, 
was recorded. Intermittent pyrexia with associated diarrhoea was noted in four 
cases, all of which showed amyloidosis at autopsy. All the patients showed 
some degree of anaemia, the haemoglobin level ranging from 30 to 82 per cent., 
with an average of 64 per cent. The colour index was invariably below normal. 
Persistent leucopenia was never demonstrated, and persistent leucocytosis in 
only one patient. In 14 cases the erythrocyte sedimentation rate was elevated, 
ranging from 23 to 105 mm. in one hour, with an average of 65 mm. in one hour. 
The Wassermann reaction was positive in one case, and hyperglobulinaemia was 
noted in two cases. A significant albuminuria was found in three patients, two 
of whom were proved to have amyloidosis at autopsy ; the blood-urea-nitrogen 
estimations in these cases were all within normal limits. Seven patients were 
recorded as having had one or more courses of gold treatment. Three developed 
dermatitis, but it is unknown whether any developed albuminuria at that period. 
None of the patients received corticotrophin or cortisone. 


Pathological Data 
The pathological findings are summarized in Table IV. 
Joints. Material was taken for histological study from one or more joints in 
all cases in which the disease was known to have been clinically active at death. 
In some cases, in which no clinical evidence of arthritis was present, tissue was 
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taken from a knee or finger known to have been affected previously. Particular 
attention was paid to the occurrence of the changes described by Collins (1949), 
and the presence of one or more of these changes was regarded as indicating 
active involvement of the joint. By these criteria activity was present in seven 
cases at death, and in another case at biopsy nine months before death. Healed 
arteritis accompanied lesions of old inactive arthritis in one case. 

In the cardiovascular system five types of lesion were regarded as significant : 
(1) granulomatous endocarditis; (2) chronic endocarditis; (3) myocarditis ; 
(4) arteritis; (5) pericarditis. (1) Granulomatous endocarditis, with a histo- 
logical appearance resembling the subcutaneous nodule, was seen in five cases. 
The mitral valve and ring were involved in all these cases, the chordae ten- 
dineae of the mitral valve in one, the aortic valve and ring in three, and the 
tricuspid ring and root of the aorta in one. (2) Well-marked diffuse chronic 
endocarditis accompanied the granulomata in two cases, and was present, with- 
out granulomata, in one cusp of the mitral valve in one of these. Three cases 
presented florid chronic inflammation of the mitral valve and ring without 
granulomata. (3) Acute myocarditis was seen in two cases, and subacute 
myocarditis in three cases, usually in the presence of one or more of the other 
lesions. (4) The incidence and distribution of the arteritis, in eight of the nine 
patients in whom it occurred, has been discussed previously (Cruickshank, 
1954a). In the ninth case there were acute and healing arteritis in the kidneys 
and healed lesions in the left ventricle, lungs, and liver. (5) Active pericarditis 
was present in one case, being associated with subacute arteritis in the sub- 
epicardial tissue. Fibrous thickening of the epicardium (‘healed pericarditis’ in 
Table IV) was present in three cases, and generalized obliteration of the cavity 
(‘pericardial fibrosis’ in Table IV) in a further three. No haematoxylin bodies, 
or other lesions of systemic lupus, were seen. 

In the respiratory system evidence of recent or old pleurisy was present in 12 
cases. Significant lung lesions were present in four of these cases, comprising 
healed apical tuberculosis (two cases), bronchiectasis and pulmonary fibrosis 
(one), and massive intra-alveolar haemorrhage (one) ; a fifth patient had a his- 
tory of repeated pulmonary infections, though no lesions were found within the 
lungs at autopsy. In the remaining seven patients only terminal lung lesions 
were found. The pleural changes were scattered adhesion (five cases) or oblitera- 
tion of one or both pleural cavities (two cases) (‘pleural fibrosis’ in Table IV). 
The serosal changes showed no specific or unusual features. 

In the reticulo-endothelial system splenomegaly was present in four cases, due 
to hyperplasia of the Malpighian corpuscles (two) or amyloid deposits (two 
cases). In one case the organ was normal macroscopically, but histological 
examination showed capsulitis, with small granulomata similar to the sub- 
cutaneous nodule. Lymphadenopathy was seen in four cases, with widely 
differing histological appearances. In the first there was mild follicular hyper- 
plasia of cervical, axillary, para-aortic and inguinal nodes. In the second there 
was sinus catarrh in a para-aortic node, in the absence of any inflammatory 
focus in the abdomen. In the third a few carcinomatous deposits were present 
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in the mediastinal nodes, whereas mesenteric nodes were replaced by sheets of 
lymphocytes, giving an appearance indistinguishable from that of lymphatic 
leukaemia. In the fourth there was generalized enlargement of lymph-nodes 
and tonsils, due to diffuse histiocytic proliferation, with malignant change in 
the tonsils and in one axillary node. No lesions of systemic lupus were seen in 
either the spleen or lymph-nodes. 

Sections from the kidneys in each case were examined for glomerulitis as de- 
scribed by Bell (1936). Significant proliferation of endothelial cells was seen in 
only one case, which also showed increased interstitial tissue in the glomeruli. 
In ong other case there was proliferation of endothelial cells in some capillaries 
of a few tufts, but the change was not sufficiently pronounced to constitute 
definite glomerulitis. No lesions of systemic lupus were seen. Sections from the 
pituitary in the three cases examined showed no evidence of the polar bigranulate 
cells described by Pearse (1950). Other lesions, unrelated to rheumatoid 
‘arthritis’, were found in most of the patients, and are listed, together with the 
causes of death, in Table IV. The bronchopneumonia which was found at 
autopsy in three patients was a terminal event, which merely hastened death. 


Discussion 


Joints. Active arthritis of rheumatoid type was confirmed histologically in 
the eight patients in whom the joints showed clinical evidence of active disease. 
There were thus eight patients who had active systemic lesions with little or no 
clinical evidence of active arthritis at the time of death, or in the joints which 
were selected for histological examination. 

Heart. The most striking feature in this study is the high incidence of cardiac 
involvement ; lesions were found in some part of the heart in 13 cases. We be- 
lieve these lesions to be part of the rheumatoid process, for the following reasons. 
Granulomatous lesions similar in structure to the rheumatoid subcutaneous 
nodule were seen in five cases. These granulomata were present with diffuse 
chronic endocarditis, and transitional stages between the two changes were 
present, suggesting that the latter lesion may also be of rheumatoid origin. 
Diffuse chronic endocarditis was present without granulomata in three cases, 
in two of which the macroscopic appearance was similar to that of post-rheu- 
matic mitral stenosis; but the histological features in all three cases differed 
completely from those of active endocarditis due to rheumatic fever, post- 
rheumatic mitral stenosis (Cruickshank, 19526), or systemic lupus. It has been 
suggested previously that scarred valves in rheumatoid ‘arthritis’ may be the 
result of specific rheumatoid endocarditis (Rosenberg, Baggenstoss, and Hench, 
1944; Sokoloff, 1953; Bevans, Nadell, Demartini, and Ragan, 1954). If these 
arguments are accepted, the incidence of rheumatoid endocarditis in the present 
series is eight. The remaining five cases showed some combination of myo- 
carditis, arteritis, or pericarditis. The myocardial changes were non-specific, 
but there was no reason to suspect any other aetiological factor ; furthermore, 
they were always seen in combination with one or more other lesions. Reasons 
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for regarding the arteritis as rheumatoid have been stated in a previous report 
(Cruickshank, 1954a). No example of pericarditis without other cardiac lesions 
was seen in the present small series, though such cases have been recorded by 
other observers in adults (Bywaters, 1950; Sokoloff, 1953), and in juvenile 
patients (Schlesinger, 1938). 

Clinical features of cardiac involvement were present in 12 of these 13 patients. 
In seven of the eight cases who had endocarditis organic murmurs were detected. 
A history of ‘rheumatic fever’ was obtained in one of the cases of endocarditis. 
This fact is not incompatible with the argument that the lesions found at death 
were of rheumatoid rather than rheumatic origin. The attack of ‘rheumatic 
fever’ occurred in childhood, and the onset of rheumatoid ‘arthritis’ was at the 
age of 78. It seems likely that the active endocarditis found at autopsy was due 
to the latter disease, rather than to a recurrence of the former after so long an 
interval. In the patient whose endocarditis was not detected clinically, the 
lesions were discovered only on histological examination. The incidence of 
cardiac lesions in previous autopsy series has varied from seven out of 48 
(Bennett, 1943) to 12 out of 19 (Baggenstoss and Rosenberg, 1941), endocarditis 
being the commonest lesion present. These and other series are difficult to 
analyse, because rheumatoid ‘arthritis’ and ankylosing spondylitis are not 
distinguished from one another in American reports. Most of the lesions have 
been regarded as indicative of rheumatic heart disease. We have already 
indicated that the macroscopic pathological changes in rheumatic and rheu- 
matoid heart disease are often indistinguishable, so that the clinical features of 
either condition may be the same. Except for the occasional coincidence of the 


two conditions, the figures quoted above probably indicate rheumatoid rather 
than rheumatic carditis. The high incidence of cardiac lesions (13 out of 16 
cases), recorded here, is no doubt due to the fact that this short series was 
selected because the disease itself was responsible for death. In our larger series 
of 90 autopsies the incidence was 21, so that only eight examples of cardiac 
involvement occurred in the 74 patients not discussed in the present paper, all 
of whom died of some intercurrent disease. 


TABLE V 
Post-Mortem Incidence of Pleurisy in 90 Cases of Rheumatoid ‘Arthritis’ 


Rheumatoid 
‘arthritis’ Controls 
Number of cases analysed . 90 90 
Number with pleural adhesions. 61 46 
Number with pleural adhesions and chronic lung disease ‘ 19 26 
Number with unexplained adhesions. ‘ 42 20 
Number with pleural fibrosis ‘ ‘ 30 15 


Pleura. Evidence of old or recent pleurisy was seen in 12 patients, in only 
four of whom lung lesions were present which might be considered responsible. 
In one other patient there was a history of repeated pulmonary infection, which 
might explain the pleural fibrosis. There thus remain seven patients, in the small 
series of 16, in whom no demonstrable cause was found for the pleural lesions. 
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The occurrence of pleurisy in rheumatoid ‘arthritis’ becomes more striking 
when a larger series is analysed. Table V shows the results in our larger autopsy 
series, compared with the same number of consecutive unselected autopsies 
from the same age group. The incidence of ‘unexplained’ adhesions and of 
pleural fibrosis is twice as high in the rheumatoid as in the control group. No 
specific histological changes were seen in the former group, so that the lesions 
are not unequivocally part of the disease. Nevertheless the incidence is so high 
that much of the pleurisy in patients with rheumatoid ‘arthritis’ must be re- 
garded either as a systemic manifestation of the disease or as the result of 
lowered resistance to infection. It is of interest that no aetiological factor was 
found in eight of the 22 cases of pleurisy recorded by Baggenstoss and Rosenberg 
(1943). 

Spleen and lymph-nodes.. The wide range of histological changes seen in the 
present series supports the findings of Motulsky, Weinberg, Saphir, and Rosen- 
berg (1952). The incidence of these changes—splenomegaly in four patients and 
lymphadenopathy in four—is probably higher than in an unselected group of 
cases. Most of the lesions encountered were described by Motulsky, Weinberg, 
Saphir, and Rosenberg, but those found in Case 2 were unusual, and their inter- 
pretation caused considerable difficulty. A biopsy from a cervical node approxi- 
mately four months before death was interpreted as a reticulum-cell sarcoma, 
but three weeks later an axillary node showed brisk histiocytic hyperplasia 
without evidence of malignant change. Sections from many nodes, and from 
the spleen and tonsils, were examined after death. Most of them were similar 
to the second biopsy. showing replacement of the normal architecture by masses 
of histiocytes, small numbers of reticulum cells, and eosinophils, with variable 
fibrosis ; but in the tonsils there was again evidence of invasive growth. The 
lesions were finally interpreted as reactive hyperplasia associated with rheu- 
matoid ‘arthritis’, with early malignant change in at least two situations. Such 
changes have not been reported in the lymph-nodes in rheumatoid ‘arthritis’, 
but it is of interest that lymphocytic infiltration of the capsule was present in 
six of the nine cases reported by Motulsky, Weinberg, Saphir, and Rosenberg 
(1952), and that none of these cases was followed up for more than 18 months. 

Amyloidosis. Amyloidosis contributed significantly to death in two cases in 
our short series. In one there was uraemia from renal involvement, and in 
another diarrhoea, with disturbance of electrolyte balance, from intestinal 
involvement. It seems likely that amyloidosis would eventually have caused 
death in a third case, had not necrotizing papillitis of the kidneys supervened. 
In a fourth case early amyloidosis of the kidneys and spleen accompanied other 
systemic lesions, which themselves caused the patient’s death. The varying 
incidence reported by different authors may be due in part to differences in the 
technique used for the histological demonstration of amyloid. Thus Teilum and 
Lindahl (1954), who recorded a high incidence, used methyl violet, whereas in 
the present study Congo red was used. Pearse (1953) regarded the latter method 
as less satisfactory than the former. Bearing in mind the high proportion of 
patients with rheumatoid ‘arthritis’ who die at home and are not examined 
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post mortem, it seems likely that the true incidence of amyloidosis is higher than 
that recorded in most of the studies based on patients seen in hospital. The 
work of Fearnley and Lackner (1955) suggests that more careful examination 
will reveal unsuspected examples of the condition, because they were able to 
detect eight cases of amyloidosis with associated albuminuria in one year. An 
interesting feature of the four cases of amyloidosis included in the present series 
is that diarrhoea and intermittent pyrexia were constant features, so that these 
symptoms also may indicate the presence of amyloidosis in cases of rheumatoid 
disease. 

Cause of death. Visceral lesions of rheumatoid ‘arthritis’ were the main cause 
of death in eight patients, and were a major contributory factor in another 
seven. The visceral lesions responsible for death were (1) rheumatoid endo- 
carditis, leading to organic valvular abnormalities, and in turn to cardiac failure, 
in four cases ; (2) acute or subacute myocarditis in three cases, in two of which 
there was also active arteritis in the myocardium; and (3) amyloidosis of the 
intestine, leading to loss of fluid, disturbance of electrolyte balance, and peri- 
pheral circulatory failure, in one case. Coronary thrombosis was found at 
autopsy in one case in the first group, but was clearly of much more recent onset 
than cardiac failure due to aortic incompetence. Lesions which contributed 
significantly to death were amyloidosis in two cases, rheumatoid endocarditis 
in three cases, myocarditis and arteritis in one case, and widespread arteritis, 
with florid lesions in the heart, in one case. In the remaining patient visceral 
lesions of rheumatoid ‘arthritis’ affected two tissues, but did not contribute 
towards the patient’s death. 

Relation to therapy. None of the systemic lesions described here can be attri- 
buted to the effects of therapy. No patient received corticotrophin or cortisone. 
Several patients had been treated with gold, which had caused mild dermatitis 
in two cases, without other toxic signs. In a third patient, who developed 
dermatitis, widespread arteritis was found at autopsy, but was regarded as a 
systemic manifestation of the disease rather than the result of gold therapy 
(Cruickshank, 1954a). 

Rheumatoid arthritis and rheumatoid disease. In many patients who present 
arthritis of rheumatoid type the disease appears to remain confined to the joints. 
In others there is clinical evidence of involvement of subcutaneous tissue, 
lymph-nodes, spleen, eyes, or pleura, and in a few the systemic manifestations 
dominate the clinical picture. Pathologically all the lesions are non-specific, 
apart from the granulomatous nodule in the subcutaneous and other tissues. 
This is the lesion which establishes the rheumatoid nature of the condition, and 
to which the term rheumatoid granuloma may be applied. The term ‘rheuma- 
toid arthritis’ denotes a clinical syndrome, the articular lesions of which are non- 
specific (Bennett, 1941; Cruickshank, 1952b). This syndrome would be more 
accurately described as arthritis of rheumatoid type, and the term confined to 
those patients in whom only the joints are affected. It is obviously incorrect to 
use the term arthritis for a condition which affects other tissues of the body, 
even when only one or two such tissues are affected. The cases reported here are 
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extreme examples, in that eight of the patients died from the systemic effects 
of the disease. Nevertheless, rheumatoid disease is the more accurate diagnosis 
for all cases in which the condition spreads beyond the joints. This terminology 
was introduced by Elliman and Ball (1948), and has been used subsequently on 
several occasions (Ogryzlo, 1953; West and Newns, 1953; Bevans, Nadell, 
Demartini, and Ragan, 1954; Cruickshank, 19545). It is interesting to speculate 
whether systemic lesions of the disease occur in the absence of arthritis. There 
is no doubt that active lesions occurred in viscera in eight cases in the present 
small series when the joint lesions were inactive. 

Rheumatoid disease and ‘collagen diseases’. It is unfortunate that rheumatoid 
disease and arthritis of rheumatoid type have been included under the heading 
‘collagen diseases’ (Klemperer, 1950; Fletcher, 1951; Hollander, 1953), for the 
evidence at present available does not justify this step. All the lesions of 
rheumatoid disease affect mesodermal or connective tissues, but it is not pos- 
sible to pick out a common basic change in all the different sites. Although many 
of the changes are non-specific, they occur sufficiently often to be regarded as 
part of the disease. Some workers believe that the initial change in the granulo- 
matous lesion occurs in the blood-vessels (Sokoloff, McCluskey, and Bunim, 
1953; Bevans, Nadell, Demartini, and Ragan, 1954). Kulka, Bocking, Ropes, 
and Bauer (1955) found vasculitis in a biopsy of synovial tissue taken seven days 
after the onset of symptoms in the affected joint, and believed that vascular 
lesions are significant in this situation also. One of the present writers (B.C.) has 
recently seen a very early lesion in a joint capsule, where the main abnormality 
was an arteriolitis and capillaritis. There are differences of opinion about the 
part played by collagen in the granuloma of rheumatoid disease, and about the 
composition of the fibrinoid material which is one of its main features. Thus 
Kellgren, Ball, Astbury, Reed, and Beighton (1951), using X-ray diffraction 
and electron microscopy, found only amorphous material, but no normal col- 
lagen fibres, in the fibrinoid central region of subcutaneous nodules, and a mix- 
ture of normal collagen and amorphous material in the intermediate zone. They 
concluded that the primary lesion is a disorder of the collagen-polysaccharide 
complex (Kellgren, 1952). On the other hand Bien and Ziff (1951) determined 
the amount of hydroxyproline, the aminoacid characteristic of collagen, in sub- 
cutaneous nodules and in fibrinoid extracted from nodules (Ziff, Kantor, Bien, 
and Smith, 1953) and calculated that only 2 per cent. by weight of fibrinoid 
could be collagen. Ziff and his colleagues pointed out that the nodules they 
examined were from one to three years old, and that their findings might not be 
characteristic of the early stage. Whatever future work may show to be the 
sequence of events in the rheumatoid granuloma, it does not seem possible that 


all the lesions of the disease can be explained on the basis of a primary abnorm- 
ality of collagen. 
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ment, University of Edinburgh (Mr. T. C. Dodds). During the period when this 
work was done the Rheumatic Unit, Northern General Hospital, was in receipt 
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APPENDIX 


Detailed Abstract of Case 2 


A postman, aged 57 years at his death in February 1954. He gave two years’ 
history of progressive polyarthritis before his first admission to hospital from 
25.7.49 to 21.8.49. Clinically the arthritis was of the rheumatoid type, and 
X-rays of the feet, ankles, wrists, and elbows were compatible with this diag- 
nosis. No abnormality was detected in the cardiac, respiratory, or urinary sys- 
tems. He had bilateral episcleritis, an abdominal scar from cholecystectomy 
several years previously, and one firm mobile gland in the right axilla. The 
erythrocyte sedimentation rate remained persistently between 48 mm. and 
81 mm. in one hour. Follow-up examinations after his discharge showed no 
remission, and he required a second admission to hospital from 17.12.51 to 
11.1.52, owing to exacerbation of joint symptoms. Again no abnormality was 
found in the cardiac, respiratory, alimentary, or urinary systems. The epi- 
scleritis had disappeared, and the erythrocyte sedimentation rate ranged from 
29 mm. to 67 mm. in an hour. Further follow-up examinations showed steady 
deterioration in the joints, and he eventually required to be admitted to hos- 
pital for the third time, from 29.10.53 until his death on 23.2.54. Five months 
before this admission he developed ‘gastric influenza’, which took the form of 
mild pyrexia, nausea, vomiting, lassitude, constipation, and loss of weight. It 
was stated that his weight dropped from 164 lb. to 112 Ib. in four months. At 
the same time he had noticed some dyspnoea on exertion, with oedema of the 
ankles on weight bearing. He had frequent attacks of giddiness, with progres- 
sive slurring of his speech, though his mentality remained normal. 

On admission to hospital he was a pale, cachectic man, with slow, slurred 
speech, expressionless face, and a generalized, fine muscular tremor. There were 
many deformities and effusions in the joints. No abnormality was found in the 
respiratory, urinary, or alimentary systems, except regurgitation of food after 
each meal. The liver and spleen were not enlarged, but there was widespread 
lymphadenopathy. Firm, mobile, painless glands were numerous in the axillae, 
with smaller, shotty glands in the cervical, occipital, supraclavicular, and in- 
guinal regions. A diastolic murmur was heard down the left side of the sternum, 
loudest at the apex. Frequent blood examinations showed a haemoglobin level 
varying from 65 to 70 per cent., red cells varying from 3,620,000 to 4,420,000 
per c.mm., a sedimentation rate fluctuating between 32 mm. and 69 mm. in one 
hour, and a white-cell count, predominantly polymorphic, remaining per- 
sistently high between 14,200 and 51,000 per c.mm. During the first three weeks 
in hospital there was some general improvement, with cessation of vomiting 
and a slight gain in weight. A gland was removed from the right posterior 
triangle of the neck for histological examination, and three weeks later a second 
gland was removed from the left axilla for similar examination. At this stage 
he began to have nocturnal dyspnoea, with pain and constriction in the chest. 
Oedema appeared over the sacrum and ankles, and dullness at the base of both 
lungs. X-rays confirmed the presence of effusions at both bases, and showed 
enlargement of mediastinal glands (Plate 31, Figs. 1 and 2). An electro- 
cardiogram was reported as normal. The glands in the neck and axilla enlarged, 
coalesced, and became hard, with fixation to the surrounding tissues. In spite 
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of the administration of digitalis and repeated injections of a diuretic, the 
pleural effusions and generalized oedema varied from day to day. It was 
thought that enlargement of glands in the mediastinum was producing some of 
his distress, and deep X-ray irradiation was started, but was abandoned after 
one session, as the patient became too ill to attend for further therapy. He died 
a few days later. 


Pathological findings 

First biopsy (cervical lymph-node) 10.11.53. ‘The normal architecture of this 
lymph-node is destroyed, and its place taken by sheets of cells. In places the 
cell-type is uniform, i.e. reticulum cells only in large areas, but elsewhere these 
cells occur mixed with varying numbers of lymphocytes and an occasional 
eosinophil. Giant cells are not seen. Mitotic figures are fairly plentiful, and are 
seen only in the reticulum cells. In places there is a tendency to break out 
through the capsule, which is thickened by fibrosis. Within the node fibrosis 
is confined to the immediate vicinity of small vessels.’ The appearances are 
those of a reticulum-cell sarcoma. 

Second biopsy (axillary lymph-node) 2.12.53. ‘The histological pattern of 
this node is less abnormal than in the previous one. There is still a loss of normal 
follicles, but the reticulum-cell hyperplasia is less striking. The sheets of such 
cells seen in the previous specimen are here represented by much smaller groups 
of cells scattered amongst lymphoid elements. There is still some variation in 
the structure of these cells, and some binucleate forms are seen. Sinus reticulum 
cells are also hyperplastic. Eosinophils are less numerous than in the previous 
biopsy, and the round-cell infiltration of capsule and adjacent fat is much less 
marked. Fibrosis is again seen within the node and in the capsule. The appear- 
ances here are certainly not those of a malignant neoplasm, and are hardly even 
those of Hodgkin’s disease. They are compatible with a brisk reactive hyper- 
plasia. Final assessment of the nature of this lymphadenopathy can only be 
made after adequate follow-up.’ 

Autopsy 24.2.54. The body was wasted, with characteristic deformities of the 
joints in the upper limbs. The pericardial and pleural cavities were almost 
obliterated by fibrous adhesions. Peritoneal adhesions were present only in the 
region of the gall-bladder, which had been removed. The heart was slightly en- 
larged by hypertrophy and dilatation of the left ventricle. The myocardium 
was pale, but otherwise healthy. There was severe coronary atheroma, with 
thrombosis of the right artery near its commencement. The valves on the right 
side were healthy. There was fibrosis of the anterior cusp of the mitral valve 
and of the attached chordae tendinae, which were shortened. The cusps of the 
aortic valve showed considerable fibrosis, with small foci of calcification, but 
there were no adhesions between cusps. Microscopically, lesions with the struc- 
ture of subcutaneous nodules were found in the mitral ring and left ventricular 
endocardium (Plate 32, Fig. 3). The cusps of the mitral valve showed a com- 
bination of such foci, together with much diffuse chronic inflammation and 
fibrosis. In the aortic valve several large necrotic foci were surrounded by a 
scanty cellular reaction, and there was extensive recent necrosis in the angle 
between the cusps and the aortic wall. Further old foci were seen near the tri- 
cuspid ring and at the root of the aorta. The right coronary artery was occluded 
by organizing thrombus of several weeks’ duration. 

The spleen was one and a half times normal size, soft in consistence, and with 
no abnormality on section. Lymph-nodes in both axillae and in the root of the 
neck were enlarged up to 3x11 em. They were firm and discrete. Nodes 
elsewhere were not enlarged. Both tonsils were moderately enlarged and fleshy. 
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Bone-marrow in the sternum and vertebrae was healthy. Sections from many 
lymph-nodes showed varying combinations of the same changes (Plate 32, 
Figs. 4 and 5). The normal follicular pattern of the cortex was lost, and both 
cortex and medulla were infiltrated by masses of histiocytes of regular structure, 
with moderate mitotic activity. Smaller numbers of reticulum cells were pre- 
sent, and also eosinophils, the latter being numerous in some sections. Other 
features were foci of necrosis, recent haemorrhage, siderophores, and fibrosis. 
No invasive tendency was seen. Histiocytic proliferation of less marked 
intensity was present in the spleen. In the tonsils the picture was similar to 
that of the lymph-nodes, except that the histiocytes were less regular and they 
had invaded muscle-tissue. 

The lungs showed generalized oedema and congestion, with confluent broncho- 
pneumonia in the left lower lobe. The liver was congested. The kidneys had 
finely granular surfaces, with slight reduction in the depth of the cortex. Micro- 
scopically a few small arteries and arterioles showed arteriosclerosis, with 
ischaemic changes in the glomeruli ; but a more striking feature was proliferation 
of endothelial cells, so that in many glomeruli they exceeded the number of 
epithelial cells. The sacro-iliac joints were examined by a series of vertical 
sections on the right side and horizontal sections on the left. Much sclerosis of 
bone was noted on either side of the diarthrodial part of the right joint, more 
marked in the ilium than in the sacrum. The joint space was obliterated cen- 
trally. Similar, but less marked, changes were seen on the left side. Micro- 
scopically, marrow spaces on either side of the right joint, and in the left ilium, 
were filled with loose, vascular fibrous tissue, which extended to the surface 
through gaps in the subchondral bone. Much of the articular cartilage on the 
right side was replaced by such tissue, which was undergoing metaplasia to 
fibrocartilage or bone. Sections from the third right metacarpo- and inter- 
phalangeal joints showed old fibrous ankylosis, and in a sternoclavicular joint 
synovial tissue was replaced by vascular granulation tissue with extensive 
necrosis. Other organs appeared healthy, and no histological abnormality was 
seen in the pancreas, submandibular glands, pituitary, adrenals, or skeletal 
muscle. Occasional perineural lymphorrhages were present in three sections 
from a peripheral nerve. 

Pathological diagnosis. Rheumatoid disease: polyarthritis, still active in the 
sternoclavicular and sacro-iliac joints; endocarditis of the mitral and aortic 
valves, tricuspid ring, and root of the aorta ; myocarditis ; pericardial and pleural 
adhesions ; reactive hyperplasia of lymph-nodes, spleen, and tonsils, with early 
invasive change in one node and in the tonsils; glomerulitis. Severe coronary 
atheroma, with thrombosis of the right coronary artery. Terminal broncho- 
pheumonia. 


Summary 


1. Previous accounts of systemic involvement in rheumatoid ‘arthritis’ are 
reviewed. Lesions of three types have been recorded: granulomata, non-specific 
inflammation, and amyloidosis. 

2. Clinical and pathological data are recorded in 16 cases of widespread sys- 
temic involvement. 

3. The main lesions encountered were granulomata in the heart (five cases) 
and elsewhere (two cases), arteritis (nine cases), pleurisy (seven cases), spleno- 
megaly (four cases), lymphadenopathy (four cases), lymphorrhages in muscles 
and nerves (nine cases), and amyloidosis (four cases). 
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4. Rheumatoid endocarditis was present in eight patients, with clinical evi- 
dence in seven. Some combination of myocarditis, coronary arteritis, or peri- 
carditis was present in another five patients, all of whom showed clinical features 
of cardiac involvement. 

5. Pleurisy had occurred in 12 patients, in seven of whom no aetiological 
factor could be found. Further evidence is presented to show that unexplained 
pleurisy is very common in rheumatoid ‘arthritis’. 

6. Amyloidosis is regarded as a systemic manifestation of the disease. 

7. The visceral lesions of rheumatoid ‘arthritis’ were the main cause of death 
in eight patients, and a major contributory factor in another seven patients. 

8. None of the lesions was considered to be the result of treatment. 

9. The term ‘rheumatoid arthritis’ refers to a non-specific lesion confined to 
the joints. It is suggested that cases in which other tissues are involved should 
be called ‘rheumatoid disease’. 

10. There is insufficient evidence to warrant the inclusion of the condition in 
the group of ‘collagen diseases’. 

11. The clinical and pathological features of one case of fatal rheumatoid 
disease are given in detail, with illustrations. 


REFERENCES 


Armstrong, J. R. (1951) Brit. med. J., 2, 1261. 

Bach, F., and Jacobs, J. H. (1951) Ann. rheum. Dis. 10, 320. 

Baggenstoss, A. H., Bickel, W. H., and Ward, L. E. (1952) J. Bone Jt. Surg. 34A, 601. 
—— and Rosenberg, E. F. (1941) Arch. intern. Med. 67, 241. 

—— —— (1943) Arch. Path. (Chicago), 35, 503. 

—— —— (1944) Ibid. 37, 54. 

Ball, J. (1954) Ann. rheum. Dis. 13, 277. 

Bauer, W., Clark, W. S., and Kulka, J. P. (1951) Ibid. 10, 470. 

Bell, E. T. (1936) Amer. J. Path. 12, 801. 

Bennett, G. A. (1941) J. Amer. med. Ass. 117, 1646. 

-- (1943) Ann. intern. Med. 19, 111. 

—— Zeller, J. W., and Bauer, W. (1940) Arch. Path. (Chicago), 30, 70. 

Bevans, M., Nadell, J., Demartini, F., and Ragan, C. (1954) Amer. J. Med. 16, 197. 

Bien, E. J., and Ziff, M. (1951) Proc. Soc. exp. Biol. (N.Y.), 78, 327. 

Bywaters, E. G. L. (1950) Brit. Heart J. 12, 101. 

Cabot case record No. 33281 (1947) New Engl. J. Med. 237, 52. 

Caplan, A. (1953) Thorax, 8, 29. 

Clark, W. S., and Bauer, W. (1948) Ann. rheum. Dis. 7, 39. 

Clawson, B. J. (1946) Amer. J. Path. 22, 647. 

—— Noble, J. F., and Lufkin, N. H. (1947) Arch. Path. (Chicago), 43, 579. 

Collins, D. H. (1949) Proc. roy. Soc. Med. 42, 731. 

Cruickshank, B. (1952a) J. Path. Bact. 64, 21. 

—— (19526) Ph.D. Thesis, University of Edinburgh. 

—— (1954a) Ann. rheum. Dis. 13, 136. 

-—— (19546) Lancet, 2, 814. 

Derby, G. 8. (1916) Arch. Ophthal. (N.Y.) 45 (0.s.), 20. 

Desmarais, M. H. L., Gibson, H. J., and Kersley, G. D. (1948) Ann. rheum. Dis. 7, 132. 

Edwards, J. L. (1945) J. Path. Bact. 57, 283. 

Ellman, P., and Ball, R. E. (1948) Brit. med. J. 2, 816. 


; 
‘ 
its 
1 
\ 


RHEUMATOID DISEASE 


Ellman, P., Cudkowicz, L., and Elwood, J. 8. (1954) J. clin. Path. 7, 239. 
Fearnley, G. R., and Lackner, R. (1955) Brit. med. J. 1, 1129. 
Felty, A. R. (1924) Johns Hopk. Hosp. Bull. 35, 16. 
Fingerman, D. L., and Andrus, F. C. (1942-3) Ann. rheum. Dis. 3, 168. 
Fletcher, E. (1951) Medical Disorders of the Locomotor System, 2nd ed., Edinburgh. 
deForest, G. K., Bunting, H., and Kenney, W. E. (1947) Amer. J. Med. 2, 40. 
Freund, H. A., Steiner, G., Leichtentritt, B., and Price, A. E. (1942) Amer. J. Path. 18, 
865. 
Gibson, H. J., Kersley, G. D., and Desmarais, M. H. L. (1946) Ann. rheum. Dis. 5, 131. 
Ginzler, A. M., and Fox, T. T. (1940) Arch. intern. Med. 65, 26. 
Gough, J., Rivers, D., and Seal, R. M. E. (1955) Thorax, 10, 9. 
Graef, I., Hickey, D. V., and Altmann, V. (1949) Amer. Heart J. 37, 635. 
Gruenwald, P. (1948) Arch. Path. (Chicago), 46, 59. 
Hill, L. C. (1948) Proc. roy. Soc. Med. 41, 607. 
Hollander, J. L. (1953) Comroe’s Arthritis and Allied Conditions, 5th ed., London. 
Hutt, M. 8. R., Richardson, J. 8., and Staffurth, J. S. (1951) Quart. J. Med. n.s. 20, 57. 
James, J. A., and Bolton, G. F. (1951) Ann. rheum. Dis. 10, 250. 
Jennings, G. H. (1950) Brit. med. J. 1, 753. 
Kantor, T., Sokoloff, L., Smith, A., and Ziff, M. (1951) Ann. rheum. Dis. 10, 471. 
Kellgren, J. H. (1952) Brit. med. J. 1, 1093. 
—— Ball, J., Astbury, W. T., Reed, R., and Beighton, E. (1951) Nature (Lond.), 168, 
493. 
Kersley, G. D., and Gibson, H. J. (1952) In Rheumatic Diseases, ed. C. H. Slocumb, p. 280. 
Klemperer, P. (1950) Amer. J. Path. 26, 505. 
Pollack, A. D., and Baehr, G. (1941) Arch. Path. (Chicago), 32, 569. 
Kulka, J. P., Bocking, D., Ropes, M. W., and Bauer, W. (1955) Ibid. 59, 129. 
Lévgren, O. (1945) Acta med. scand. Suppl. 163. 
Lowman, E. W., and Slocumb, C. H. (1952) Ann. intern. Med. 36, 1206. 
Lush, B., Chalmers, I. 8., and Fletcher, E. (1948) Ann. rheum. Dis. 7, 225. 
Maher, J. A. (1954) Arch. Path. (Chicago), 58, 354. 
Morrison, L. R., Short, C. L., Ludwig, A. O., and Schwab, R. 8S. (1947) Amer. J. med. Sci. 
214, 33. 
Motulsky, A. G., Weinberg, S., Saphir, O., and Rosenberg, E. (1952) Arch. intern. Med. 
90, 660. 
Ogryzlo, M. A. (1953) Ann. rheum. Dis. 12, 323. 
Pearse, A. G. E. (1950) Lancet, 1, 954. 
(1953) Histochemistry, Theoretical and Applied, London, p. 147. 
Pirani, C. L., and Bennett, G. A. (1951) Bull. Hosp. Jt. Dis. (N.Y.), 12, 335. 
Raven, R. W., Weber, F. P., and Price, L. W. (1948) Ann. rheum. Dis. 7, 63. 
Reiter, H. (1916) Dtsch. med. Wachr. 42, 1535. 
Rosenberg, E. F., Baggenstoss, A. H., and Hench, P. 8. (1944) Ann. intern. Med. 20, 903. 
Schlesinger, B. (1938) In A Survey of Chronic Rheumatic Diseases, Oxford, p. 201. 
Sjogren, H. (1933) Acta ophthal. (Kbh.) Suppl. 2. 
Skelton, M. O. (1951) Lancet, 2, 382. 
Smith, F. B., and Cooke, R. T. (1947) Ibid. 1, 347. 
Smoleroff, J. W. (1943) Arch. Ophthal. (Chicago), 29 (N.s.), 98. 
Sokoloff, L. (1953) Amer. Heart. J. 45, 635. 
McCluskey, R. T., and Bunim, J. J. (1953) Arch. Path. (Chicago), 55, 475. 
—— Wilens, 8. L., and Bunim, J. J. (1951) Amer. J. Path. 27, 157. 
— —— and McEwen, C. (1950) Amer. J. med. Sci. 219, 174. 
Steiner, G., Freund, H. A., Leichtentritt, B., and Maun, M. E. (1946) Amer. J. Path. 22, 
103. 
Teilum, G. (1952) Ann. rheum. Dis. 11, 119. 
and Lindahl, A. (1954) Acta med. scand. 149, 449. 
Trasoff, A., Schneeberg, N., and Scarf, M. (1944) Arch. intern. Med. 74, 4. 


5 
Be 
\ 
Wile 
; 
ai. 
wt 


332 R. J. G. SINCLAIR AND BRUCE CRUICKSHANK 


Unger, P. N., Zuckerbrod, M., Beck, G. J., and Steele, J. M. (1948) Amer. J. med. Sci. 
216, 51. 


Verhoeff, F. H. (1913) Ophthalmoscope, 11, 2. 
and King, M. V. (1938) Arch. Ophthal. (Chicago), 20 (N.s.), 1013. 
Weber, F. P. (1944-5) Ann. rheum. Dis. 4, 3. 
West, H. F., and Newns, G. R. (1952) Lancet, 2, 515. 
—_—- (1953) Ibid. 2, 1123. 
Yeoman, W., and Wilson, J. V. (1947) Brit. med. J. 2, 483. 
Ziff, M., Kantor, T., Bien, E., and Smith, A. (1953) J. clin. Invest. 32, 1253. 


« 
7 


Quarterly Journal of Medicine Vol. XXV, New Series, Pl, 31 


Fic. 1. Postero-anterior radiograph of the chest two days 

after the patient’s last admission to hospital. No evidence of 

pleural effusion, but slight increase of the cardiac shadow, 
with rounding of the left ventricle 


Fia. 2. Radiograph taken three weeks later, showing effusions 
at both bases, with congestion of hila and lung fields, and 
increased cardiac enlargement 


gory 
~ 
; 
| 
Yaw 
4 
i. 
eae 
* 
4 
p 
4 
: 
aes 
BES, 
Par 


The capsule 


No follicular structure re- 


The central re- 
mains in the cortex, which is indistinguishable 


and the surrounding 


is rather poorly developed 


Vol. XXV, New Series, Pl. 32 


High-power view of the same node as 


Fic. 4. Masses of histiocytes and lymphocytes 
are seen, with smaller numbers of reticulum 


Note the histiocytes in the sinus (top 


3. Mitral valve ring, showing a lesion of 
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TROPICAL SPRUE! 


A Study of Seven Cases and their Response to Combined 
Chemotherapy 


By J. M. FRENCH, R. GADDIE, anp NADYA M. SMITH 


(From the Department of Medicine, University of Birmingham, and the Depart- 
ment of Biochemistry, General Hospital, United Birmingham Hospitals) 


THE aetiology of tropical sprue is still obscure, although for years many author- 
ities have regarded it as a deficiency disease. This view has been based mainly 
upon the appearance of the fully developed case, in which multiple vitamin and 
other deficiencies may be clearly recognized, and it has been strengthened by 
reports of recovery after administration of liver extracts (Castle, Rhoads, 
Lawson, and Payne, 1935), nicotinic acid, and folic and folinic acids. The view 
that sprue is caused by a dietary deficiency is greatly weakened by several facts. 
On the one hand, sprue is not seen under conditions of dietary deficiency in 
certain parts of the tropics, for example Africa, where other diseases due to 
dietary deficiency are common ; nor did the extreme privation produced by con- 
ditions in Japanese prisoner-of-war camps lead to it. On the other hand, sprue 
has frequently been noted in persons whose diet has been excellent, such 
observations having been made by experienced workers in endemic sprue areas. — 
Further, the specific response to liver extract and certain vitamins, although 
clearly resulting in improvement or recovery of the anaemia, has not been shown 
to affect the absorptive capacity of the intestine, particularly for fat, a defect 
in fat-absorption being one of the outstanding features of sprue. In fact, 
balance studies carried out before and after the administration of liver extract, 
nicotinic acid, and folic acid in cases of sprue have shown the defect in fat- 
absorption to be unaffected (Black and Fourman, 1947; Army H.Q. Report, 
1948; Davidson, Girdwood, and Innes, 1947; Woodruff, 1950-1). 

Infection by a specific organism has been put forward as a cause on many 
occasions since the first adequate descriptions in which differentiation of the 
diarrhoea of sprue from that of dysentery was clearly made (Manson, 1880; 
van der Burg, 1883). Bacterial, monilial, and viral infection of the gastro- 
intestinal tract have all been suggested to account for the diarrhoea of sprue, 
but it has not proved possible to recover a specific organism from the stools, 
and the disease has not proved susceptible of transmission to experimental 
animals. It seems unlikely, therefore, that the disease is infective in origin. 
There is no doubt, however, that there is a disturbance of the normal bacterial 
flora of the gastrointestinal tract, and often a feature of the illness is the frothy 
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character of the stools, with distension of the intestines, borborygmiasis, and 
the passage of excessive foul-smelling flatus, indicative of abnormal fermenta- 
tion or putrefaction of microbial origin in the intestinal lumen. Although some 
of the older treatments, such as the administration of perchloride of mercury 
orally, aimed at antisepsis in the intestine, it is only the advent of the antibiotic 
drugs that has made any real control of the intestinal flora possible. As sprue 
appears to be primarily a disorder of the gastrointestinal tract, it seems probable 
that modification of the intestinal flora by antibiotic drugs might throw some 
light on the genesis of the condition, irrespective of whether the floral changes 
in sprue are primary or secondary. The object of the present communication 
is to present in detail an investigation of seven cases of tropical sprue treated 
orally with antibiotic drugs. The results suggest that the intestinal conditions 
were susceptible to modification by these drugs, and that the treatment was 
curative. 


Patients and Methods 


A number of young servicemen with a preliminary diagnosis of tropical sprue 
were flown direct from the tropics (Hongkong and Malaya), arriving in Birming- 
ham 10 days to three weeks from the date of departure. Seven of these men, 
in whom the condition was confirmed as being moderately severe uncomplicated 
sprue, were selected for oral chemotherapy. All were healthy men before their 
service overseas, without any history of dysentery or other gastrointestinal 
disease before the onset of the symptoms of sprue. 

Diagnosis. 1. The history was typical of early sprue in that the men com- 
plained of diarrhoea, anorexia, some vomiting, loss of weight, lassitude, and sore 
tongue and mouth. Vague abdominal pains were mentioned by several, but 
were not a constant feature. The diarrhoea was in some cases associated with 
urgency, the stools often being loose, pale, and frothy. Some of the men noticed 
an improvement in the soreness of the tongue and lessening of the diarrhoea on 
leaving the tropics. Only one patient, however, was passing formed stools on 
reaching Birmingham. The onset of symptoms was within three months at the 
earliest, and 18 months at the latest, from the date of arrival in the tropics. 

2. Clinical examination. All the men were thin and under their normal weight. 
Apart from glossitis and stomatitis, no gross physical abnormality was found on 
examination. None of them showed the gross emaciation with marked dis- 
tension seen in advanced sprue. None had any fever. 

3. Special investigations. (1) Fat balance on a controlled intake of fat (faecal 
fat was determined by a modification of the continuous daily fatty-acid method 
of van de Kamer, Bokkel Huinink, and Weijers, 1949): all the patients showed a 
fat-absorption below 85 per cent. on balance (normal 90 per cent.). The wide 
fluctuations in fat-absorption in the control period are shown in the charts of each 
individual case (Fig. 5, i-vii). (2) Chylomicrographs (after 24 gm. of butter-fat) 
showed a delayed and subnormal lipaemia (Fig. 1). (3) Oral glucose-tolerance 
tests (50 gm. of glucose) showed a delayed and subnormal rise in blood- 
sugar (Fig. 2). (4) Pancreatic enzyme activity (amylase, lipase, and trypsin), in 
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duodenal juice aspirated by tube, was normal in all cases. (5) Follow-through 
X-ray examination was carried out with ordinary barium suspension and with 
‘raybar’ (Ardran, French, and Mucklow, 1950). In all cases the stomach and 
duodenum were normal, but the films showed flocculation in the small intestine 
with the ordinary barium, and a wide and dilated small intestinal pattern with 
the non-flocculating suspension (raybar). (6) Blood examination. There was 
slight anaemia, a diminished red-cell count, and a tendency to macrocytosis. 
During the observation period there was some deterioration in the blood-picture 


Haematological Findings 
Haemoglobin % . Red blood-cell count 
(100% = 14-8 gm./100 ml.) (millions) Mean cell-volume 

Case r — ~ r 
number I II I II I II Ill 
1 94 100 114 4-4 3-6 5-0 98 112 104 

2 92 56 106 3-9 2-4 4-9 99 103 97 

3 96 96 108 4:5 4:5 5-1 94 94 89 

4 104 96 108 4-9 4:3 5-3 88 96 87 

5 96 88 100 4-4 3-9 4:2 83 89 96 

6 98 93 98 4-2 3-7 4-2 107 114 108 

7 . 4-0 4:8 105 101 95 


3-8 96 101 96 


I. On admission. II. Lowest value before or during chemotherapy (during observa- 
tion period). III. On discharge. 


(see Table). (7) Microscopic and bacteriological examination of the stools was 
carried out abroad and in Birmingham, and in no case was there evidence of 
infection with Entamoeba histolytica or bacilli of the dysenteric or salmonella 
groups. 

Treatment. Oral chemotherapy. After preliminary observation for several 
weeks, during which the basic investigations were made, a course of chemo- 
therapeutic drugs was given by mouth. It is well known that elimination of all 
strains of micro-organisms from the intestinal tract is not yet possible (Kirsner, 
Levin, and Palmer, 1952). Suppression of certain species or strains by an orally 
administered antibiotic results in the increased growth of others. The effect on 
the faecal flora is often temporary, and bacterial resistance is usually en- 
countered rapidly. The drugs were therefore given singly in short courses of 
several days each, two or more drugs being used seriatim. The drugs, and the 
order in which they were used, varied, and are shown in the individual records 
of each case in relation to the fat-absorption (Fig. 5). During the recovery 
phase in Case 2, vitamin B,, was also given in a period of severe leucopenia 
(white blood-ceils 2,800 per c.mm.). 

The following drugs were used, given in four divided doses in the 24 hours: 
succinylsulphathiazole (sulphasuxidine), 10 gm. daily; phthalylsulphathiazole 
(sulphathalidine), 6 gm. daily; chloramphenicol (chloromycetin), 1 or 2 gm. 
daily; chlortetracyclin (aureomycin), 1 or 2 gm. daily; streptomycin, 1 gm. 
daily; crystalline penicillin, 2 mega units daily. No other drugs were used, 
except vitamin B,, in Case 2 mentioned above. Bacteriological studies of the 
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Fic. 1. Chylomicrographs. 


Mean curves for the seven cases, showing the flattened 
curve before treatment (thick line) and normal curve after 
treatment (thin line). The limits, which are twice the 
standard error of the mean, show that after treatment 
(horizontal shading) the rise is significantly different from 
that observed before treatment (vertical shading). 
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complex changes occurring from day to day in the faecal flora during chemo- 
therapy were not carried out. 

Criteria of progress and recovery. 1. Fat-absorption. The faecal fat was deter- 
mined daily, each subject having a controlled fat-intake almost throughout his 
stay of several months in hospital. Fat-absorption was calculated from the 
known intake. 2. Body-weight was recorded at regular intervals. 3. Special tests. 
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Fic. 2. Glucose tolerance. 


Mean curves for the seven cases, showing the flattened 
curve before treatment (thick line) and normal curve 
after treatment (thin line). The limits, which are 
twice the standard error of the mean, show that after 


treatment (horizontal shading) the rise in blood-sugar is 
significantly different from that observed before treat- 
ment (vertical shading). 

Chylomicrographs, glucose-tolerance tests, and X-ray examinations of the small 
intestine were repeated after the return of fat-absorption to normal. 4. The 
blood was examined at weekly or fortnightly intervals. 5. Other observations. 
Improvement in appetite and general well-being were noted, though these 
observations do not lend themselves to accurate assessment. The colour, con- 
sistency, and volume of the stools were also recorded. 


Results 
Fat-absorption. During the control period no spontaneous improvement in 
fat-absorption was maintained for more than a few days, and the general 
level of fat-absorption remained defective, although considerable fluctuations 
took place. In the one patient who was passing formed stools on admission, 
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fat-absorption deteriorated during the control period, and diarrhoea returned 
(Fig. 5, iv). After the course of chemotherapy there was a rapid return of the 
fat-absorption to normal (90 per cent.) in all cases. In some it reached 90 per 
cent. before the end of the course of drugs; in the others there was a striking 
improvement before the end of the course, followed by a more gradual upward 
trend until normal was reached. The rate of change seemed to be the significant 


mg. / 24 hours 


20 
Days 
Fic. 3. Faecal bile-pigment. 


The combined values of faecal stercobilin and sterco- 

bilinogen were estimated daily over a period during 

which a course of chemotherapy was given. Begin- 

ning with the aureomycin, there was a fall in the 

combined values to low levels (Case 7 ; sliding three- 
day mean values shown). 


Sx = sulphasuxidine. Am = aureomycin. 
Cm = chloromycetin. 


finding, and this can be seen from the individual charts (Fig. 5, i-vii). The im- 
provement in absorption seemed to follow a general pattern. There was a rapid 
rise in fat-absorption to 90 per cent. or above, followed by a short recession, with 
a return to normal a few days later. This initial abrupt rise was partly due to 
an alteration in bowel evacuation, and is most clearly seen in Fig. 5, i. 

Body-weight during the control period remained almost constant, in spite of 
wide fluctuations in fat-absorption. After the beginning of chemotherapy it 
showed a rapid increase. The rate of increase appeared significantly related to 
the improvement in intestinal absorption (Fig. 5, i-vii). 

Special investigations. Reassessment was made about two weeks after the fat- 
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absorption had remained steadily at or above the 90 per cent. level. The chylo- 
micrographs showed improvement, the post-absorptive lipaemia being normal 
in all cases (Fig. 1). The glucose-tolerance curves also improved, the rise in 
blood-sugar being normal (more than 40 mg. per 100 ml. blood) in six cases 
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TI. FAECAL FAT 


Days 
Fic. 4. Faecal volumes (Case 6). 


Three-day mean values for stool volumes measured before, during, 
and after treatment with aureomycin and chloromycetin. Compari- 
son with the chart of fat-excretion over the same periods (lower graph) 
shows that initially, when fat-excretion was abnormal, the stool 
volume was less than when fat-excretion was normal after chemo- 
therapy. From the changes in body-weight and the general clinical 
improvement it is clear that the volume of the stool and diarrhoea as 
indices of recovery would be entirely misleading. 


Am = aureomycin. Cm = chloromycetin. 


(Fig. 2). X-ray examination with ordinary barium sulphate showed the small 
intestine to have a normal calibre, with a feathery mucosal pattern in the 
jejunum. A minor degree of flocculation was present in some cases, but mainly 
confined to the ileum. The X-ray studies indicated that the intestinal tone had 
returned to normal, but that some excess of intestinal mucus was still present, 
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though less than on the initial examination. The blood picture improved in 
all cases after chemotherapy, and before discharge from hospital almost all the 
patients had a normal haemoglobin level. Some degree of macrocytosis re- 
mained (see Table, p. 335). Appetite and well-being improved within five to 
seven days from the start of chemotherapy, sometimes earlier, and there was no 
further vomiting. 


%|1 ABSORPTION 
1003 


80; 
Il WEIGHT 
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40 50 60 
Days 
Fie. 5 (i). Case 1. 
Sx = sulphasuxidine. Cm = chloromycetin. 


Fis. 5 (i-vii). Fat absorption and excretion (three-day sliding mean). 


The first (upper) graph shows the mean daily apparent absorption based on known dietary 

intake; the second (II) shows body-weight, and the third (III) shows the mean daily 

excretion. In Case 1 the actual daily excretion is also shown (IV). In each case the initial 

observation period shows excessive fat-excretion (defective absorption). After chemo- 

therapy there is a fall in fat-excreticn (rise in absorption) to normal levels, with a rise 
in body-seight towards normal. 


The faeces. During the course of chemotherapy there were striking alterations 
in the colour, consistency, and volume of the faeces, varying with the drug used. 
In most cases, before the end of the course, the faeces had changed from pale to 
dark and from fluid to formed, and the volume had fallen to normal or almost 
normal values. In Case 1 (Fig. 5, i) a period of some months with liquid stools, 
of a volume of 500 to 1,000 ml. per day before chemotherapy, was interrupted 
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Fig. 5 (ii). Case 2. 
Sx = sulphasuxidine. Cm = chloromycetin. Sth = sulphathalidine. 
Sm = streptomycin. P = penicillin. Am = aureomycin. 
By = vitamin 
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Fig. 5 (iii). Case 3. 
Sx = sulphasuxidine. Cm = chloromycetin. Sm = streptomycin. 
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by three days of constipation before the end of a course of sulphasuxidine- 
chloromycetin ; the constipation was followed by the passing of stools normal in 
colour and volume, though the amount of fat they contained was excessive for 
several days longer. Other cases were less striking, but even so the changes were 
remarkable. 

Certain of the drug effects require special mention, as further information may 
ultimately be derived from them. Sulphasuxidine appeared to have the least 
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Fic. 5 (iv). Case 4. 
Sx = sulphasuxidine. Cm = chloromycetin. Sm = streptomycin. 


effect in altering the consistency of fluid stools, and produced no change in 
colour. Streptomycin also seemed to have little effect on colour ; although it was 
not used first on any occasion, change to streptomycin was followed by reversion 
to pale stools after the previous drug had caused darkening. Aureomycin caused 
the faeces to become odourless, or at most to have a faintly alcoholic smell. It 
also produced an abrupt alteration (within 36 hours) in colour to a bright yellow- 
orange, changing to olive-green on the surface exposed to air, while the interior 
of the faecal mass remained yellow. The faeces acquired the consistency of por- 
ridge, being almost gelatinous, with a recognizable increase in mucus and un- 
digested vegetable material. The quantity of fat increased at the same time. 
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Chloromycetin produced darkening, smaller volume, and the appearance of 
formed stools. Since, however, chloromycetin was given later in the series of 
drugs, these changes may simply have been coincident with improvement. The 
yellow-orange and green pigments, which appeared so uniformly and typically 
in the faeces with aureomycin therapy, were extracted with acid-alcohol and 
identified as bilirubin and biliverdin by their absorption spectra. In Case 7 the 
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Fia. 5 (v). Case 5. 
Sx = sulphasuxidine. Am = aureomycin. Cm = chloromycetin. 


stercobilin and stercobilinogen contents of the stools were determined daily 
over a period by the method of Heilmeyer (1943). The results (Fig. 3) showed a 
diminution in stercobilin and stercobilinogen corresponding to the period of 
chemotherapy. 

Follow-up. The initial studies were carried out in the years 1951 to 1953. 
Follow-up questionnaires showed normal haemoglobin and red-cell counts 
(1954) and no symptoms suggestive of relapse (1955). 
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Discussion 


It is difficult to say what the natural course of tropical sprue would be if no 
type of treatment were undertaken, for no records have been found of com- 
parable observations, under hospital supervision, with no treatment other than 
dietary control for periods longer than those recorded in the present study. 
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Fig. 5 (vi). Case 6. 
Am = aureomycin. Cm = chloromycetin. 


There is general agreement that a patient’s chance of recovery is greater in a 
temperate climate than in the tropics, though it is interesting that removal to 
a hill station in India, for example, may not necessarily have the same effect as 
a return to this country; in fact such a move is often associated with an ex- 
acerbation of the illness. Patients ill enough to be invalided home to the 
United Kingdom naturally come under medical care and receive dietary, vita- 
min, or drug therapy, usually all three, so that recovery cannot be regarded as 
natural remission in such cases. It is also generally agreed that the great 
majority of the patients who come back to this country ultimately return to a 
normal state of health, though the average duration of the illness is not known. 
Nor is it known whether the same would happen in the total absence of treat- 
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ment, but it seems probable that most patients would recover in time, taking 
into consideration the claims made for the wide variety of treatments adopted 
in the past. In considering the influence of chemotherapy in the seven cases 
presented in this report, it must therefore be argued that ultimately they would 
have recovered, whatever form of treatment had been used. The longer the 
period of control observation during which no specific therapy was administered, 
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Fig. 5 (vii). Case 7. 
Cm = chloromycetin. Sx = sulphasuxidine. Am = aureomycin. 


the more probably would a remission be due to the natural course of the illness 
in a temperate climate, rather than to the line of treatment finally adopted. 
With this in mind, in the later cases the control period was considerably short- 
ened. After several months’ illness abroad, each patient was submitted to a con- 
trol period of observation in this country, varying from two and a half to four 
and a half weeks, and during this period there was little or no alteration in their 
basic state. Within a few days of starting oral chemotherapy there were strik- 
ing alterations. Diarrhoea, the most prominent feature of the condition, dis- 
appeared, appetite and sense of well-being improved, fat-absorption rose 
sharply towards normal, and body-weight showed a steady and uninterrupted 
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rise towards the weight normal for each man before the illness began. If these 
results were due to a natural remission, it might have been expected that the 
men who had the longer period of observation would have the shorter recovery 
period, but no such relationship was found. In fact it seemed that the longer 
the observation period the longer was the total period of illness. Seven cases are 
too small a series for a firm conclusion to be drawn from this fact. Of much more 
importance is the rate at which recovery took place. General experience with 
tropical sprue is that only gradual improvement can be expected, and the sud- 
den alterations that occurred after chemotherapy, and the uniformity of their 
occurrence in all seven cases, can be regarded as evidence that they were due to 
the administration of the drugs. Such an observation calls into question the 
whole idea of nutritional deficiency as the basis of tropical sprue. 

So far as is known, none of the drugs used have any specific influence in im- 
proving intestinal function, and it must be assumed that the effects described 
above have been brought about by their antibacterial action on the intestinal 
flora. Since there is no sound evidence for believing that tropical sprue is caused 
by a specific infection of the intestine, although numerous attempts have been 
made to demonstrate it (Ashford, 1916 ; Mackie, Goré, and Wadia, 1928-9), the 
removal of one type of organism by antibiotics is unlikely to be the explanation 
of their action in these cases. The possibility that modification of the intestinal 
flora increases the availability of vitamins must be considered. The recent 
studies of the effects of antibiotic supplements to the diets of growing animals, 
especially when the diets are deficient (Stokstad, 1954), suggests that this effect 
may be a significant factor. Certain vitamins, such as nicotinic acid (Manson- 
Bahr, 1941), folic acid (Darby, Jones, and Johnson, 1946; Garcia Lopez, Spies, 
Menendez, and Lopez Toca, 1946), and folinic acid (Romero, Vizcarrondo, and 
Rodriguez-Molina, 1952), have been credited with curing tropical sprue; but 
these vitamins were given in enormous doses in relation to the normal daily 
intake. None of the patients in the present series was having a vitamin-deficient 
diet, nor were supplements given. While, therefore, it is possible that small 
additional amounts of vitamins were made available for absorption from the 
intestinal tract by the chemotherapy, and that these small amounts contributed 
to the cure of these patients, it is unlikely that they were sufficient to account 
for the rapid and dramatic nature of the response. 

It seems to us that the most acceptable explanation of the effects of the anti- 
biotics in tropical sprue can be sought from analogy with what is known about 
the allied conditions of coeliac disease and (in some cases) non-tropical sprue. 
In the latter two conditions there is good evidence that the intestinal disorder is 
caused by the reaction of the intestine to certain proteins in the diet, namely 
wheat and rye gluten and gliadin (Dicke, 1950; Anderson, Frazer, French, 
Gerrard, Sammons, and Smellie, 1952 ; Dicke, Weijers, and van de Kamer, 1953). 
In these two conditions it is possible to reproduce the illness in susceptible sub- 
jects simply by giving these proteins. It is clear, therefore, that they are not 
deficiency diseases, as has been thought by many, and the inference is strong 
that no specific infection is involved. Further, in coeliac disease, although the 
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precise mechanism is unknown, it is thought that the stimulating protein causes 
an increase in mucus secretion, which interferes with intestinal absorption. This 
in turn may lead to an abnormally luxuriant growth of intestinal organisms ex- 
tending to the upper reaches of the small intestine. The metabolic products of 
these organisms may contribute to a vicious circle of malabsorption by stimulat- 
ing a further increase in mucus secretion, and interfering with intestinal motility 


Normal absorption 


Rancid fat or other 
toxic substance 


Removal of primary Irritant action 


Avirritant 
mucus 


CHEMO- 


THERAPY Decreased absorption 


Intestinal Increased mucys and 
bacterial growth decreased motility 


Bacterial by-products 


Fic. 6." Scheme to show the suggested mechanism of malabsorption 
and the influence of chemotherapy in tropical sprue. 


(French, 1955). In tropical sprue, as in coeliac disease, malabsorption affects a 
wide range of substances (Fairley, 1936-7; Fourman, 1948; Newsholme and 
French, 1954), and an excess of intestinal mucus is indicated by the appearance 
of flocculation of barium sulphate in the gastrointestinal X-ray. Moreover, 
French (1949) has shown that, in experimental animals, feeding on rancid fat 
may cause defective fat-absorption in a way similar to the influence of the 
specific proteins in coeliac disease. In the cases reported here, therefore, the 
course of chemotherapy may have been continued long enough to eliminate an 
extravagant growth of organisms not normally regarded as pathogenic in type, 
and so to allow the small intestine to recover its normal function. Once the 
vicious circle had been broken, the conditions necessary for the persistence of 
abnormal bacterial growth would have been eliminated, and the cure made 
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permanent, provided that rancid fat or other initiating irritant factors were 
withdrawn from the diet (Fig. 6). In fact, no evidence of relapse has been seen 
in these patients from two to four years after their treatment. It may be con- 
cluded that bacteria play an important part in the persistence of tropical sprue, 
even though they may not initiate it, and such a conclusion undermines the 
whole conception of nutritional deficiency as a prime factor in causing or even 
in maintaining the condition. This conception, already to be doubted on 
account of the various anomalies recounted at the beginning of this paper, is 
made still less tenable now that the positive role of gluten as a cause of the 
closely related coeliac disease has been clearly established. 

The series is too short to allow any deduction as to which drug was the most 
effective. Sulphonamides have been used freely in the past without effecting 
cures, although the illness was said to be ameliorated (Keele, 1949). In the pre- 
sent series chloromycetin was at one time thought to be the most effective drug 
because the stools usually became formed for the first time with its administra- 
tion. It was, however, always given late in the course, and the observation may 
well have been related to the drug used previously. In the one patient in whom 
it was tried alone (Fig. 5, vii) there was no increase in fat-absorption subsequent 
to its administration, though a series of drugs given a month later resulted in the 
same rapid improvement as was seen in the other cases. Several drugs would be 
expected to be more effective than one in reducing the bacterial population, 
anc it may well be that a combined course is necessary. In a study of this nature 
it was considered that it would be desirable to make daily bacteriological cul- 
tures from the faeces, to obtain information of value in interpreting the effect 
of the antibacterial drugs on the faecal flora ; but the complexity of such a sur- 
vey seemed out of keeping with the preliminary nature of this work, and it was 
not attempted. It was hoped that some lead might be obtained from the effects 
of the different drugs, each covering a different bacterial range, which would 
point to the value of a later study of faecal flora. The series was too small to 
give any definite lead, except for the observations on the changes in faecal 
pigments. 

Pale stools are characteristic of tropical sprue, and indeed of many types of 
steatorrhoea ; the pallor, though related to steatorrhoea, is not due to the fat- 
content, since normally-coloured stools are sometimes seen containing large 
amounts of fat. The colour of faeces is mainly due to bacterial breakdown pro- 
ducts of bile-pigments. The pale stools of sprue and coeliac disease were once 
thought to be due to acholia, but the total faecal bile-pigment derivatives are 
normal in amount, being excreted partly in the colourless form of so-called 
‘leucobilin’. The rapid and marked changes in the colour of the faeces found in 
the present series after the administration of antibacterial drugs is without 
doubt associated with alteration in the excretion of bile-pigments and their 
breakdown products. Thus, with aureomycin, the pallor of the fresh stools 
changed within 24 to 48 hours to yellow-orange, the surface exposed to air at 
room temperature gradually changing to olive-green. These colours were shown 
to be due to the excretion of bilirubin and biliverdin, which also occurs after 
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antibiotic treatment of various conditions unrelated to sprue, and in normal 
subjects (Sborov, Jay, and Watson, 1951). With the apparent increase in bile- 
pigments there was a diminution in the combined daily faecal output of sterco- 
bilin and stercobilinogen (Fig. 3). The quantitative aspect and bacteriological 
significance of these changes require further investigation, but they may at least 
be taken as indicating alterations in the bacterial population of the intestine 
(Goiffon and Goiffon, 1954). They also provide further evidence that the pallor 
of the stools in steatorrhoea is not due simply to the presence of fat, as has 
recently been reasserted in connexion with the appearance of ‘silver stools’ in 
cases of carcinoma of the ampulla of Vater (Ogilvie, 1955). 

In many reports on tropical sprue, macrocytic anaemia has been regarded as 
one of the typical features of the disease, and in some (Garcia Lopez, Spies, 
Menendez, and Lopez Toca, 1946) a red-cell count of 2,500,000 or less per 
c.mm. has been taken as an essential criterion. The general view is, however, 
that the anaemia is secondary to the gastrointestinal condition, and the present 
series confirms this. Anaemia was slight in the seven patients, yet all had been 
suffering from the gastrointestinal disorder for some months. The red-cell count 
of five of the patients during the control period showed some deterioration, 
which ceased when chemotherapy was started. When the gross impairment 
of gastrointestinal function on admission to hospital in Birmingham is com- 
pared with the slight anaemia at this stage, it is apparent that improvement or 
cure of the anaemia, regarded as the main feature in reports from the Caribbean 
area, is insufficient as a criterion of the cure of sprue without a proper assess- 
ment of gastrointestinal function. 

Diarrhoea, usually one of the most pronounced symptoms of sprue, generally 
diminishes or ceases as the patient improves. The presence or absence of 
diarrhoea, however, is a very poor index of the absorptive state. It was noticed, 
for instance, in most patients of the present series, that the stools became 
formed before the fat-absorption became normal. In non-tropical sprue, Cooke, 
Peeney, and Hawkins (1953) observed that one in five patients had no diarrhoea, 
some actually being constipated while having defective fat-absorption. In one 
patient of the present series constipation was present on admission, and per- 
sisted for three weeks afterwards, his fat-absorption averaging about 75 per 
cent. during that time. In fact the constipation was responsible for fluctuations 
in the three-day mean absorption from 60 per cent. to 98 per cent. which would 
have been misleading unless absorption had been studied on a continuous basis 
(Fig. 5, iv). In another patient, although he was not constipated, the daily 
volume of the stools was less in the observation period, when the fat-absorption 
was defective, than it was after chemotherapy, when fat-absorption had re- 
turned to normal (Fig. 4). It is clear from these and similar observations that 
the volume of the stools is more an expression of colonic than of small-intestinal 
function and, as sprue is primarily a disorder of small-intestinal function, 
the disappearance of diarrhoea must be regarded as an unsatisfactory index 
of recovery. It seems to us that, since the disease is one primarily affecting 
the intestinal tract, the assessment of cure can only be based on a series of 
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investigations specifically designed to test small-intestinal function more fully 
than has been done in the past. It would be worth while, therefore, to reassess 
on this basis the various substances which are reputed to have a curative value 
in tropical sprue, such as folic and folinic acids, nicotinic acid, and liver extract. 
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Summary 


A series of seven cases of tropical sprue is described. The patients were first 
observed during a control period which varied from two and a half to four and 
a half weeks. During this time fat intake was controlled and basic tests of 
gastrointestinal function were carried out, including a continuous study of fat- 
absorption. The patients were then given a course of chemotherapy orally 
(sulphonamides and antibiotics). 

After chemotherapy there was rapid clinical improvement, with an increase 
in body-weight and a return of gastrointestinal function to normal. The patients 
appeared cured, and their recovery seemed due to the oral chemotherapy. This 
observation calls into question the whole concept of tropical sprue as a defi- 
ciency disease. 
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THE NEPHROTIC SYNDROME}? 


By MARGARET H. ROSCOE 
(From the Department of Medicine, Manchester University) 


In recent years a considerable number of papers have been published giving the 
results of treating paticnts with the nephrotic syndrome with corticotrophin or 
cortisone, and it has been shown that this treatment gives better results than 
any previously employed, although it is not always effective. The importance 
of the treatment is not only therapeutic, for the changes which it produces are 
increasing our understanding of this very baffling condition. In order to assess 
treatment it is necessary to know the course of the disease in untreated patients. 
This was obscured in the early work by the death of many of the patients from 
infection, and in some reports by faulty distinction from other types of kidney 
disease, so that it was thought that a survey of 40 patients seen in this Depart- 
ment, the majority before steroid treatment was started, could usefully be 
added to the existing accounts. This survey is reported in Part I. In Part II 
the results of treatment of eight patients with corticotrophin or cortisone are 
given, with some chemical changes which occurred. Continued treatment and 
follow-up of seven patients, to see whether anything more than a temporary 
improvement occurred, are reported in Part ITI. 

Laboratory methods. Qualitative estimations were made by the following 
methods: urine protein, turbidity produced with salicylsulphonic acid ; serum- 
proteins, Greenberg and Mirolubova (1935-6) ; cholesterol, Sackett (1925) ; urea, 
Conway (1933); sodium and potassium, flame photometry ; chloride, Sanderson 
(1952); creatinine, Roscoe (1953). 


I. A Survey of 40 Cases of the Nephrotic Syndrome 

The nephrotic syndrome is characterized by the occurrence of oedema, pro- 
teinuria, hypoalbuminaemia, and hypercholesterolaemia ; in most cases all these 
signs are present, but each may be absent at times, and even the proteinuria, 
which is the most constant, is intermittent in some patients. These signs may be 
present without any others in the early stages, or with progressive renal failure 
in the late stages ; the condition is then often referred to as Type 2 nephritis of 
Ellis (1942) ; or they may be part of a generalized disease, as in amyloid disease, 
polyarteritis nodosa, disseminated lupus erythematosus, diabetic nephrosclero- 
sis, and the renal disorder which follows renal vein thrombosis. There are also 
cases of Type 1 nephritis of Ellis which start with an acute haemorrhagic attack, 
but later develop a nephrotic syndrome. It is the former uncomplicated cases 
which will be dealt with here, but the term ‘nephrotic syndrome’ is used, rather 

1 Received December 30, 1955. 
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than ‘Type 2 nephritis’, because some cases with generalized disease may not 
have been excluded, and because it is possible that the group is not homogeneous, 
but contains several different conditions. Two patients (Cases 1 and 3) are in- 
cluded who had a history of a previous attack of acute nephritis, for, since in 
Case 3 a post-mortem examination showed lesions of the kidney typical of the 
nephrotic syndrome, it seems possible that this condition had followed the Type 
1 nephritis, rather than being a stage in its development. The diagnosis of Type 
2 nephritis, or the uncomplicated nephrotic syndrome, is thus largely made by 
exclusion, except when histological evidence of the characteristic renal lesions is 
obtained (Ellis, 1942; Davson and Platt, 1949; Allen, 1955). However, eight 
of the 17 patients in this series who died came to autopsy, and in them the 
pathological findings in the kidneys were characteristic of Type 2 nephritis 
(Cases 3, 5, 7, 14, 19, 28, 30, and 37). 

The patients have been divided into three groups: those who have had a 
complete remission of symptoms, those who deteriorated rapidly and died with- 
in two years of the first signs, and those with a prolonged course. The last group 
has also been divided into those with only mild oedema and those with severe 
oedema. These groups are not always sharply defined, and some cases are not 
easy to classify, but the majority fall clearly into position, a fact which suggests 
either that there are different grades of the syndrome or that we are dealing with 
several different diseases. The series includes 20 of the 21 patients reported 
earlier (Roscoe, 1950a) together with 20 seen since. The case omitted from the 
first series was not adequately followed up. A similar classification, according 
to recovery, rapid deterioration, or prolonged course, was then made, but sub- 
sequent observations have caused some regrouping. The onset of the disease 
was insidious in all cases, except in the two patients who had initial attacks of 
acute Type 1 nephritis. It was heralded most often by the occurrence of oedema, 
but the chance finding of proteinuria (four cases) or of hypercholesterolaemia 
(one case) makes it probable that the disease may often be present before it is 
recognized. The condition may also be intermittent; in several cases of long 
duration there was at times no proteinuria, and it is impossible to say whether in 
these the disease has been continuous or there have been recurrent attacks. 
These two points make the assessment of duration unreliable ; the figures given 
all refer to time from the first recognition. 

Details of the patients are given in Tables I to III. The degree of oedema 
has been assessed as either mild or marked, since it was felt that any more 
detailed estimate was not justified. The patients with marked oedema frequently 
also had pleural effusion and ascites. Hypertension has been considered to be 
present when repeated readings gave diastolic pressures of over 90 mm. Hg, or in 
one case where the systolic pressure was over 200 mm. Hg, although the diastolic 
was normal. Nitrogen retention has been suspected when the blood-urea is 
more than 40 mg. per 100 ml., but, since the patients were often taking high- 
protein diets, values of 50 mg. are not considered abnormal unless sustained. 
The urea clearance is not considered a reliable index of renal deterioration, since 
it is often temporarily lowered during the attacks of oedema (Bruck, Rapoport, 
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and Rubin, 1954). Children are not as a rule seen in this hospital, but in spite of 
this a high incidence of the syndrome in the early years is apparent, 13 cases 
having started in the second decade of life as compared with seven, seven, four, 
six, and one in the third to seventh decades respectively. Twenty-three patients 
are male and 17 female. Seventeen of the 40 patients are known to have died, 
and a further three had such a degree of renal and cardiac failure when last seen 
that death has been presumed. This mortality of 50 per cent. is not, however, 
very instructive considered apart from the duration of the disease before death. 

Patients who recovered. These five patients are summarized in Table I. They 
all had only one attack of oedema and proteinuria, but, except for the fact that 
hypertension and nitrogen retention were never observed, these attacks did not 
differ in any way from those of the patients who did not recover. They were not 
always short ; the oedema, which was severe in all cases except one, lasted for 
periods up to 20 weeks, and the proteinuria up to 42 weeks. One patient was 
only followed up for 15 months, but the others have been seen at intervals for 
two and a half to seven years from the onset, and have not had any recurrence. 
Four of the patients are those reported in a previous paper (Roscoe, 1950a). 
A fifth, considered then to have recovered, relapsed after four months, and has 
had several further attacks of oedema and proteinuria, although at times there 
is no protein in the urine. 

TaBLe 
Patients with Complete Remission 
Oedema Proteinuria 


Age at “es Duration Followed 
Case onset in observed J 
number (years) Degree weeks (gm./l.) 
12 17 ++ 15 
18 } 21 ++ 20 
24 34 ++ 16 
31 41 + 6 
38 57 ++ 4 
Patients who deteriorated rapidly (Table II). Thirteen patients died within 
two years of the onset of symptoms. One died with peritonitis, not responsive to 
antibiotics, and one from carcinoma of the pancreas with multiple secondary 
deposits. The latter patient may have had a renal vein thrombosis, since throm- 
boses are common with these neoplasms (Sproul, 1938), but this condition was 
not observed at the autopsy, which was made before the relationship of renal 
vein thrombosis to the nephrotic syndrome was recognized. The remaining 11 
patients have certain features in common. They tend to be in the older age- 
groups, more than half being over 30 years old, as compared with one-third of 
the total group. All when first seen had either nitrogen retention or hyperten- 
sion, or both, and this in four cases within a month of the first signs of illness. 
In most of them oedema was severe. Attempts to remove oedema were generally 
unsuccessful. In two patients it was lost before death ; in one mild oedema came 
and went, but the others died while still oedematous, without any remission of 
this condition. The course of the disease was one of steady deterioration, but 
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IT 
Patients who Died within Two Years of the Onset 


Weeks from Degree of 
onset oedema 


Ageat — A 
onset First 
Sex (years) seen 


Remarks 
125/85 es Peritonitis 
155/85 Carcinoma of 
pancreas 
175/120 Death presumed 
140/110 
245/145 Pericarditis ; 
retinopathy 


++ 
+8 


+ 


+ ++> 


150/100 

205/130 Retinopathy 

235/150 Retinopathy 

190/110 Death presumed 

200/120 Death presumed 

205/80 114 164 Pericarditis ; 
retinopathy 


+++ + ++ 


O44 444 


+4 


0 140/95 88 
++ 170/110 64 


The values in parenthesis are not terminal ones. 
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++ 


TaB_eE III 


Patients with a Prolonged Course of Disease 


Nitrogen 
retention 
Years from Onset Mazi- a 
onset of mum Blood- 
Case Ageat ————. hyper- blood- urea 
num- onset First Followed tension pressure Onset (mg./ 
ber Sex (years) seen up at year (mm.Hg) at year 100 ml.) Remarks 
Oedema slight or absent: 
7 180/120 7 
9} (Died) 175/115 9 Retinopathy 
7 190/140 7 Retinopathy 
294 (Died) 165/95 (29) 
2 135/95 a 
8 (Died) 240/150 74 Retinopathy 
5 210/130 ae 
34 (Died) 155/100 ‘a Pregnant in Ist 
year 
3 (Died) 215/140 1} Retinopathy 
7 145/110 Fie Essential 
hypertension 
150/100 on No oedema 
180/120 No oedema 


4 
9 
7 
9 


135/85 
150/100 
125/75 
130/80 
125/80 
160/110 Pregnant in 5th 
year 
140/80 Pregnant 6 
months from 
onset 
(25) 180/95 28 
1, 3 .. 135/75 
F 2 2 (Died) (2) 185/110 (2) 


Where signs were present at the first examination the time of onset is given in parenthesis. Terminal blood- 
urea values in italics. 
was frequently much more rapid than the initial condition led one to expect. 
The final picture was one of moderate hypertension (diastolic pressures of over 
130 mm. were only seen in three cases), and slight or moderate nitrogen re- 
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Nitrogen 
retention 
Mazi- (blood-urea 
ae mum mg./100 ml.) 
4 Case 
num- pressure First 
ber 
5 
28 
4 
7 
14 
22 
27 
33 ) 
36 
37 
39 118 
— 
l 
6 
8 
9 
15 
16 
17 
20 
26 
_ 30 
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tention (only one patient had a blood-urea concentration greater than 165 mg. 
per 100 ml.), but there was severe retinopathy in four cases. Pericarditis was 
seen in two patients, and the immediate cause of death appeared generally to 
be cardiac rather than renal failure. Some of these patients may have had 
the disease unrecognized for a long time, the period of observation covering the 
final stages of the disease only, but the absence of any previous symptoms, and 
the relatively good state of the patients seen soon after the first signs were noted, 
make this improbable. 

Patients with a prolonged course of disease (Table III). There were 22 patients 
who survived from two to 29 years from the first symptoms. They have been 
divided into those who had slight oedema, or none (Cases 34 and 35), and those 
who had marked oedema. This may appear an arbitrary division, but there is in 
fact a strong tendency for the cases of each class to remain true to type. The 12 
patients in the first group never had more than slight oedema, and there was no 
tendency for proteinuria and oedema to increase with time. They were all free 
of symptoms for considerable periods, and the earning capacity of the adults 
was not seriously interfered with until the final stage of the illness, which was 
often rapid. Seven of the patients were hypertensive when first seen, and five 
developed hypertension one and a half to five years from the onset of oedema. 
The hypertension was probably not always directly related to the disease. In 
Case 32 it has not progressed, and is now considered to be of a benign essential 
nature, and this may also be so in others. On the other hand, the severest 
grades of hypertension with retinopathy all occurred in this group, not in that of 
patients with marked oedema, three of the four instances being in young people. 
The onset of hypertension produced no appreciable change in the condition of 
the patients, except when there was disabling retinopathy, and they continued 
sometimes for years without further signs, but in eight patients, including all 
those seen shortly before death, nitrogen retention developed. The final stages of 
the disease were rapid, one patient dying within six weeks of developing uraemia 
and stopping work, and another within a month of stopping work. Five of the 
patients are known to have died. 

The patients in the second group all had attacks of severe disabling oedema, 
often frequently repeated, but at other times they had mild oedema only, or 
were quite free of oedema, sometimes even of proteinuria. The attacks frequently 
appeared to follow upper respiratory infections, which were severe colds rather 
than the sore throats associated with Type 1 nephritis. There was no obvious 
tendency for attacks to become more severe or more frequent with time. The 
course of the disease in three patients, whose progress has been followed through- 
out (Cases 6, 8, and 9), is described in Part III, but is perhaps complicated by 
the use of steroid therapy. In two of these patients (Cases 8 and 9) the oedema, 
in spite of therapy, was more persistent in the third and sixth years respectively 
of their disease than before, but it cannot yet be said whether this change is the: 
start of a general deterioration or only a temporary phase ; and against these two 
may be set Case 6, in which the patient was completely disabled for the first 
two years, but in the following five years has only had two attacks of oedema, 
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and Case 15, in which oedema was intermittent and severe for two and a half 
years but has been absent for three years since. Another patient (Case 20) was 
disabled with oedema for 14 months at the onset, and then again 25 years later, 
but there is no evidence to show whether the disease was persistent or inter- 
mittent during this time. Hypertension has developed in four patients, and 
nitrogen retention in four, but oedema of equal severity was observed before 


TaBLe IV 
Oedema, Proteinuria, and Blood Chemistry 


The values are the mean and range of the maxima or minima for each patient. 


Plasma-protein extremes 


(gm./100 ml.) 
ber pro- Minimum Maximum 
of ternuria albumin+ Minimum Mazimum plasma- 
cases O0edema (gm./l) globult Ibumi globulin cholesterol 
Normal range 0 6-3-7-9 3-6-5-8 1-4-3-1 150-240 
Recoveries 1 oe 6 4:8 2-4 2-5 430 
4 cae 13 4:7 2-5 2-8 505 
5-20 3-4-5-2 1-6-2-7 2-6-3-3 480-535 
Rapid deterioration 3 aa 35 4-9 2-3 2-9 330 
22-60 3-3-6-4 1-7-2-7 2-4-3-7 190-400 
10 a4 36 4-3 1-9 2-8 625 
12-65 3-2-5-3 0-8-2-7 2-1-3-5 280-810 
Prolonged course 2 0 2-5 Sm 3-4 3-0 620 
2;3 5-5 ;6°7 3-1 53-7 2-2 460 ;780 
10 - 12 4-9 2-3 2-9 420 
5-22 4-2-5-7 1-7-3-3 2-3-3-9 220-800 
10 + + 34 4-0 1-8 2-85 770 
10-60 3-4-4-4 1-1-2-5 2-5-3-6 280-1360 


Number of cases in which 
abnormal values were 
not seen 


2 


1 32 


2 


and after the onset of these signs. Two patients have died, both with nitrogen 
retention. The final stage thus appears to be the same as in the other groups, 
with death from uraemia, but there is a suggestion, which can only be confirmed 
by a longer follow-up of more cases, that this sequel is not so rapid as in the 
group with less marked oedema. 

Three patients became pregnant after the onset of the syndrome. One (Case 
17) had a first attack of oedema which cleared with rest but recurred when she 
became pregnant six months later. It was kept in check with resin treatment ; 
there was no rise in blood-pressure or blood-urea, and the pregnancy was success- 
ful. A year later there was no oedema, but proteinuria and hypoproteinaemia. 
A second patient (Case 25) was not seen by us till the last year of her illness. She 
also became pregnant a few months after her first attack, but pregnancy was 
terminated at three months, although the blood-pressure and blood-urea were 
normal. Oedema recurred intermittently after this, and hypertension was found 
18 months from the onset. After three and a half years she died. The third 
patient (Case 16) had only slight oedema until she became pregnant, five years 
after the discovery of proteinuria. She then also developed mild hypertension, 
and pregnancy was terminated. During the subsequent three years there has 


been intermittent severe oedema, a return of hypertension, and some nitrogen 
retention. 
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Proteinuria, plasma-proteins, and cholesterol. These estimations are of value 
in establishing the diagnosis of the nephrotic syndrome, but they may vary so 
much in the same patient within a short time that they give little indication of 
the severity of the disease or the prognosis. The range and mean of the extreme 
values in the different groups of patients are shown in Table IV. Patients with 
the most proteinuria tend to have the lowest serum-albumin concentrations, the 
higher cholesterol concentrations, and most oedema, but the correlation is a 
very rough one. The duration of protein loss may be a factor influencing plasma- 
proteins, but the random investigations reported here do not suggest a consis- 
tent and progressive decrease, but rather that a low level is reached early in the 
disease and thereafter maintained. It is clear from the figures for the maximal 
observed plasma-globulin that this value increases only slightly, 32 of the 40 
patients never having shown supranormal levels, and that the highest values do 
not necessarily occur with the lowest plasma-albumin values. Thus the globulin 
does little to prevent a decrease in total proteins. This absence of a marked in- 
crease of globulin is important in excluding collagen diseases. A comparison of 
the different groups of patients shows that those who recover do not, on the 
average, have as severe proteinuria or hypoalbuminaemia as the others, but the 
values overlap. The values found in patients who deteriorate rapidly show no 
difference from those in patients whose disease is prolonged. 

Anaemia. The blood picture was not studied in detail. The patients who 
developed nitrogen retention became anaemic, a change which is known to occur 
with renal failure. Patients who have severe proteinuria and oedema for long 
periods also tend to become anaemic (Roscoe, 19506), but this is most common 
when there are concurrent episodes of infection, and in recent cases, where such 
episodes have been avoided, a haemoglobin level of less than 84 per cent. has 
been seen only once. 


II. Corticotrophin and Cortisone as Diuretics 


The eight patients considered here were normotensive and without nitrogen 
retention, except one (Case 16) who at the start of treatment had a blood- 
pressure of 160/110 and a biood-urea level of 55 mg. per 100 ml., and one (Case 
45) who had a blood-pressure of 160/95 but a normal level of blood-urea. The 
diet during treatment was high in protein and low in sodium chloride, except 
during course iiia (Case 16) and course ia (Case 44) when the salt was not re- 
duced. One patient (Case 8), during course iii, at first had 45 gm. daily of 
katonium resin to lower the sodium intake. Table V shows the courses of treat- 
ment given. Each patient at one time had corticotrophin (ACTH) while 
oedematous. On other occasions three of the patients had ACTH when not 
oedematous, four were observed during spontaneous diuresis, and two during 
diuresis induced by a mercurial diuretic. This was neptal, 2 ml. given intra- 
muscularly twice weekly, usually with 1 gm. of ammonium chloride given thrice 
daily on the day before and the day of therapy. 

Changes in weight, which are shown in Table V, are used to measure fluid 
balance, since the fluid intake was not measured accurately. The intake did not, 
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however, vary much until after diuresis, so that the urine output, which was 
accurately measured, and the body-weight show parallel changes. There was, 
however, a tendency with ACTH therapy for increases in weight to be greater 
and decreases less than would be expected from the changes in urine volume. 
This was perhaps due to the fact that the appetite generally improved con- 
siderably with treatment. At the start of steroid treatment there was sometimes, 
but not always, a gain in weight; this is shown as the initial change. It was 
followed in five out of the eight patients by a marked fall in weight, which con- 
tinued until all the oedema was lost. The diuresis may be startling in rapidity ; 
one patient (Case 9, course iii) lost 11-4 kg. in six days, and at the height of the 
diuresis lost 7-2 kg. in two days, passing 8-91 litres of urine. When diuresis 
stopped there was a tendency for the weight to increase again for a few days, but 
manifest oedema did not develop, and it is felt that this increase was probably 
due to correction of excessive loss of water. One patient (Case 44) had a slight 
diuresis after a course of cortisone, and again after ACTH, but on both occa- 
sions his loss of weight was less than the gain at the start of treatment. Two 
patients (Cases 16 and 45) had no diuresis with ACTH. In four cases diuresis 
started during treatment, on the fifth to the ninth day; in one it started four 
days after the end of a 12-day course. In Case 44 the patient started his in- 
complete diuresis two days after the end of the first course, and on the sixth day 
of the second course. When steroid treatment was given to three patients who 
had no oedema, there was no final change of weight. Equally rapid diuresis 
occurred spontaneously in Cases 8 and 9, but, since the patients on these 
occasions had less oedema, the total losses were not so great as with steroid 
treatment. With neptal therapy complete removal of fluid took much longer, 
the mean daily loss of weight never being more than 0-5 kg. 

There was an increased excretion of sodium, chloride, and, to a lesser extent, 
potassium during diuresis, however induced. With steroid treatment, even 
when there was no increase in fluid output, there was always, after an initial 
period of retention, an increase in electrolyte excretion. The plasma-sodium 
levels, which were frequently low when oedema was present, tended to rise with 
diuresis, and the plasma-potassium levels to fall. The endogenous creatinine 
clearance was depressed in four out of six patients in whom it was studied, and 
the urea clearance was also low, but both rose when the oedema was lost. With 
steroid treatment there was an initial sharp increase of blood-urea, which can 
probably be attributed to increased production, since there was no decrease in 
excretion. The original levels were regained by the end of the treatment period 
in all cases, except Case 16 in which, with an initially high concentration, re- 
covery took twice as long. These changes will not be considered in detail, since 
they have been dealt with fully by a number of other workers (Barnett, Forman, 
McNamara, McCrory, Rapoport, Michie, and Barbero, 1951 ; Luetscher, Deming, 
and Johnson, 1951; Metcoff, Rance, Kelsey, Nakasone, and Janeway, 1952; 
Keith, Power, Daugherty, and Keith, 1952; Luetscher, 1955). 

The protein excretion and plasma-protein levels of the patients are shown in 
Table VI. With steroid treatment in four out of the eight patients there was a 
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marked decrease in proteinuria, sometimes preceded by a slight increase on the 
second and third days of therapy. The decrease occurred both in patients with 
oedema and in those without, in the former within a few days of diuresis, some- 
times before, sometimes after. All the oedematous patients in whom proteinuria 
decreased had a good diuresis, while three of the four who showed no change in 
proteinuria did not lose their oedema. The fourth (Case 43) had a good diuresis 


TABLE VI 


Protein Excretion and Plasma-Proteins during Steroid Therapy and 
Diuresis 


The change in plasma-albumin is calculated from the change in concentration and the plasma volume (in litres = surface 
area (sq.m.) x 1-8 in male and x 1-5 in female patients) for the period from the fourth day of steroid therapy, or from the 
start of diuresis, to the day of the last plasma estimations. The mean daily protein excretion during this time is that in the 
‘subsequent period’, and should be compared with that observed in the week before treatment or diuresis. 


Mean urine protein 


(gm./day) 
Case Week Initial and final plasma- Change in plasma- 
number before protein levels albumin 
and treat- 2nd and r 
course ment 3rd days Subse- Albumin Globulin per 
of or of treat- quent Final (gm./ (gm./ Total diem 


treatment diuresis ment period week Days 100 mil.) 100ml.) (gm.) (gm.) Days 
Steroid therapy: 


79 0-7 03 23 2-0-3-5 


Diuresis with neptal: 


8 iiia 10-5 os 13-6 15-0 42 23-18 2430 —03 42 
iii b ee 13-6 13-0 15 1-8-1-4 30-33 —10 —07 15 
45ib 9 22 1-1-1-0 


* gm. protein/gm. creatinine in morning specimens. 


in spite of very slight changes in protein output. With the decrease in protein 
excretion went an increase in plasma-proteins, which was often considerable. 
The albumin increased steadily from the start of treatment, but the globulin 
level at first tended to fall, and then rose, so the total protein concentration at 
first did not change, then rose sharply. This course of events is shown by Cases 8 
(iva) and 9 (iii) in Fig. 1, where the plasma-albumin and total protein concentra- 
tions are plotted against time. When there was no decrease in proteinuria there 
was no lasting increase in plasma-proteins ; in two cases an initial rise was ob- 
served, but was not sustained (Cases 44 (ia) and 16 (iiia), Fig. 1). The points at 
which diuresis started are marked with arrows, and are seen to antedate any 
significant increase in plasma-protein concentration. The increase in plasma- 
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| 
41i 43 3-2-3-2 30 2-0 15 
6 iv 20-1 25- 14-0 11-8 26 1-5—3- 2:2-3-1 58 28 21 
8iva 8-9 2-6 0-1 24 1-1-3-0 2-9-3-1 48 27 18 
iv b 14-1 1-9 21 304-0 3-1-2:5 25 21 12 
3 9 ii 78 16°2 46 0-5 26 1-9-3-4 3 4 45 5-6 8 
iii 13-1 14-7 2-2 0-1 26 1:2-4-2 90 38 24 
16 iii a 10-9 79 11-4 12:2 27 1-8-1:3 2 4 —14 —07 19 
43 ii 14-5 9-6 12-4 13-7 23 oe an 
“4ia 93 13-2 118 10-9 19 1-2-1-0 3-431 13 
ib 8-0 8-4 10-4 22 1-0-1-4 ll 0-8 13 
j 4Sia 8-4* 15-3* 11-3* 15 1-1-1+1 2-5-2-4 0 os 
Spontaneous diuresis: 
6 iii ++ a> ++ 42 1-6-1-3 3-4-3+1 ~7 —02 42 
8i 9-7* 3-9* 7 3-2-2:9 2-5-2-2 —10 7 
ii ++ oe we + 19 2:2-2°6 19 1-0 19 
16i 12:8 8-6 48 10 2:3-2-6 2:1-2-2 8 0-8 10 
iii b 12-2 11-9 12-7 28 1-3-2:2 2-4-3-0 25 0-9 28 
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proteins is not a concentration effect occurring with the loss of extracellular 
fluid, for it is found when there is no change in fluid balance (Cases 41 (i), 8 
(iv 6), and 9 (ii)), and does not necessarily occur with a good diuresis (Case 43 (ii)). 
It is, however, related to the saving by reduced loss of protein in the urine. 
Table VI shows the changes in total plasma-albumin which the alterations in 
concentration reflect, calculated on the assumption that the plasma volume in 


Plasma aibumin + globulin 


Case 16 (iii 9) 
Case 9 {iii) 


gm. / 100 ml. 
> 


Case 44 (ig) 


Plasma albumin 


Case 16 (iii a) 


Case 44 (i a) 
0 10 20 30 
Days from start of treatment 


Fie. 1. The changes in the concentration of plasma-albumin 

and plasma-albumin+ globulin in oedematous patients treated 

with ACTH or cortisone. The arrows indicate the onset of 

diuresis. 

litres is equal to the surface area in sq.m. multiplied by 1-8 in male and by 1-5 
in female subjects. From this total gain the daily gain in plasma-albumin is 
found for the period from the fourth day after the start of steroid treatment, 
when excretion began to diminish, or for the whole period of diuresis in the 
patients treated with neptal. It has, however, been stated (Sterling, 1951; 
Myant, 1952) that the albumin pool is approximately twice the plasma volume, 
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so that the total and daily changes should perhaps be twice the amounts shown. 
Even so, when there was an increase in plasma-albumin, the amount gained per 
day was less than the saving per day in every case except Case 9 (ii), in which the 
plasma concentrations are not reliable, as the initial figures were obtained 14 
days before treatment was started, while in all the others they were obtained 
within a week of starting. With spontaneous diuresis there was sometimes a 
decrease in proteinuria and increase in plasma-proteins, but this change was 
never so marked or so rapid as that seen with steroid treatment. Neptal treat- 
ment did not result in a decrease in proteinuria. No serious complications of 
ACTH or cortisone treatment were seen in this series of patients. The blood- 
pressure did not rise, even when there was previous hypertension (Cases 16 and 
45). No symptoms attributable to disturbance of electrolyte balance were seen, 
except that two patients (Cases 6 (iv) and 9 (ii)) at the end of diuresis with ACTH 
developed severe muscular cramps. 

The effects of steroid treatment in these patients may be summarized as 
follows. In five out of the eight there was a good diuresis of water and electrolytes, 
comparable in rapidity to that seen in spontaneous diuresis, but much more 
rapid than that obtained with neptal. Improvement in renal function, as shown 
by increased endogenous creatinine and urea clearance, occurred in some 
patients when oedema was lost from any cause. A marked decrease in pro- 
teinuria and increase in plasma-proteins occurred in four of the five patients in 
whom a good diuresis followed steroid treatment, but not in the fifth. These 
changes in protein were also seen in two of the same patients when they were 
treated although not oedematous. No decrease in proteinuria, and only a slight 
and transitory increase in plasma-proteins, were seen in the three patients who 
did not respond to treatment. Similar but less marked changes followed spon- 
taneous diuresis, but not diuresis induced by neptal. 


III. Long-term Effects of Steroid Treatment 


Besides the immediate diuretic effect of steroids, reported in Part IT, an 
attempt was made to investigate their effects in producing complete remissions 
and in preventing recurrences of oedema. 

Recoveries following treatment. It was considered unlikely that recovery would 
occur in long-standing cases, and only three patients with short histories have 
been seen since the treatment has been used regularly. 


Case 42. A boy first seen January 1954, at the age of 14 years, with a five 
weeks’ history of slight oedema. Oedema was lost with rest in bed and diet ; it 
was very slight in June 1954, amd has not recurred since. The blood-pressure in 
January 1954 was 120/60, and in August 1955 150/80. There has been no nitro- 
gen retention. In February 1955 a course of cortisone, 100 mg. on three con- 
secutive days each week for six weeks, was given in the hope of clearing up the 
condition. There was, however, no improvement in the urine or the blood 
chemistry ; the patient improved greatly in general appearance, all his friends 
saying how well he looked, but this may well have been a normal change con- 
sequent on adolescence. In August he was still very well, and the plasma- 
proteins were normal, though proteinuria was still present. Treatment has not 
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produced a remission of signs, and it is not possible to say whether he has been 
benefited by it. 


Case 44. This man had only had oedema for three weeks when he was first 
seen in December 1954 at the age of 47 years, but proteinuria had been found in 
April 1954. The blood-pressure and blood-urea were normal. He had mild 
oedema, which was not appreciably affected by eight days’ treatment with 
cortisone and later treatment with ACTH for 12 days. Proteinuria did not 


decrease. The oedema was lost after his discharge, but eight months later pro- 
teinuria was still present. 


Case 45. This man developed the nephrotic syndrome at the age of 47 years in 
February 1955, five months after the discontinuance of two years’ treatment 
of rheumatoid arthritis with cortisone. He had mild hypertension (blood- 
pressure 160/95), but no nitrogen retention. Fourteen days’ treatment with 
ACTH produced no diuresis or improvement in the proteinuria. The oedema 
subsequently responded to neptal, but five months later he still had proteinuria. 


Steroid treatment has thus not produced a remission in any of these cases, but 
they were not very hopeful ones in that one patient (Case 42) had already had 
symptoms for a year, and the others (Cases 44 and 45) were in the group which 
showed no diuretic response to steroids. On the other hand it is interesting to 
see, on looking back, that four patients in their first attack were given a pituitary 
preparation, and although at the time it was thought useless, two of the four are 
among the five who finally lost their oedema and albuminuria and have not had 
a recurrence (Cases 18 and 24). The third (Case 6), who also had a five-day course 
of 25-mg.-equivalents of ACTH at this time, had a remission of four years, and 
the fourth (Case 5) died of an intercurrent infection. The preparation was 
‘ambinon A’, and 200 units were given for nine to 30 days. This preparation is 
primarily a thyrotrophic one, and was given because of the suggested benefits of 
thyroid treatment (Epstein, 1926). The makers state that the greater part at 
least of the ACTH activity passes into the residue from its preparation, but it 
is perhaps possible that it contained some adrenal-stimulating activity. 

Prevention of oedema. Four patients have been given long-term treatment 
with cortisone as out-patients, in the hope of preventing recurrences of oedema. 
All had had ACTH courses previously. The details of treatment are shown in 
Table VII, together with data as to presence or absence of oedema, degree of 
proteinuria, and plasma-protein concentrations, these being the criteria by 
which it was hoped to judge the effectiveness of treatment. To allow for varia- 
tions in volume of chance urine specimens, the urine protein is shown, where 
possible, as the amount per gm. of creatinine. Since the daily excretion of 
creatinine is about 1 gm., this amount represents the approximate daily output. 


Case 41. Puffiness of the eyelids, lasting a week, was first noticed in 1953 
when this boy was 11 years old. In June 1954 he was in a children’s hospital 
with oedema, which was lost with conservative treatment. In September 1954 
he had no oedema, but complained of headache. The'blood-pressure was 110/60 ; 
there was no nitrogen retention. He had 13 days’ treatment with ACTH, and 
there was an improvement in the urine and plasma proteins. A month after 
his discharge there was a slight increase in proteinuria, and he was given 
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TasBLe VII 


Summary of Patients given Prolonged Steroid Therapy 


ACTH courses are those shown in Table V. Cortisone courses: (1) = 100 mg., and (2) = 200 mg., 
three consecutive days in each week, the multiplication figures being the number of weeks ; (3) = 200 mg. 


Plasma 


Urinary Albumin Globulin Cholesterol 
Date Treatment Oedema protein® (gm./100 ml.) (gm./100ml.) (mg./100 ml.) 


for five days; (4) = 100 mg. for 14 days. 


Case 6 
July 49 ee 

Nov. 49 ee 
Jan. 50 


320 


ACTH (ii) 
May 50 se 
July 50 
Aug. 
Dec. 
Nov. 
Apr. 
Aug. 
Oct. 


++ ++ 


SOG 


ACTH (iv) 
Nov. 
Cortisone (1) x 6 


Apr. es 
Cortisone (1) x 6 


of 


May 55 os 
Cortisone (2) x 3 

June 55 ee 

Aug. 55 

Nov. 55 


one 


Case 8 
Dec. 52 
Jan. 53 
Mar. 53 


July 53 
Oct. 53 
Dec. 53 
Apr. 54 
Sept. 54 


HK wor 


ACTH (iv a) 
ACTH (iv 6) 


Oct. 54 
Nov. 54 


so 


Cortisone ( 1)x2 


of 
a 6 


Dec. 54 
Cortisone (2) x 2 


to 


Jan. 55 
Cortisone (1) x 2 


Sha toh SH 


Feb. 55 5 
Cortisone (2) x 4 
Mar. 55 


” 


Cortisone (3) 
Apr. 55 oe 
May 55 
Aug. 55 


w woo we 


nore 


Case 9 
Dec. 52 
May 53 
Feb. 54 
July 54 


ty 


ACTH (ii) 
Aug. 54 ee 
Sept. 54 
Oct. 54 


ACTH (iii) 
Nov. 54 


o ++° C4 


Cortisone (1) x 6 
Dec. 54 ae 
Jan. 55 0 1 


* Urinary protein is given as gm. per gm. creatinine, or in parenthesis as gm. per litre. 
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TABLE VII (conid.) 


Plasma 
Urinary Albumin Globulin Cholesterol 
Date Treatment Ocd protein® (gm./100 ml.) (gm./100 ml.) _(mg.|100 ml.) 


Feb. 55 a6 + 20 2-6 2-6 270 
Cortisone (1) x 3 
” oe 0 <i 3-6 2-9 
Cortisone (1) x 2 
Mar. 55 aa + 14 1-9 2-8 
Cortisone (2) x 2 
” “* + 0 2-2 2-4 
Apr. 55 ae ++ 26 2-0 2-5 
Cortisone (1) x 1 
+ 1 2-1 2-8 
Cortisone (1) x 1 
May 55 a 0 7 oa 
June 55 13 13 2-3 
Cortisone (2) x 1 
0 ** 
July 55 ‘a ++ +4 16 2-3 680 
Cortisone (2) x 1 
ée 0 (4) 21 2-8 
” ee + ++ ee 
Cortisone (1) x 1 
0 1 2-3 2-8 
Aug. 55 16 2-4 
Cortisone (4) 
” 0 3 1-8 2-2 
” + 16 2-0 3-0 
Case 41 
Sept. 54 aie 0 9 2-4 3-2 500 
ACTH (i) 
” as 0 <i 3-5 3-1 
Nov. 54 int 0 <1 49 2-7 205 
Cortisone (1) x 4 
Dec. 54 0 <li 5-0 2-4 
Mar. 55 0 <i 45 3-5 
July 55 re ++ ++ 1-4 3-1 660 
ACTH (ii) 
Aug. 55 0 2-7 3-5 
” ee 0 <i 3-9 2-8 
Sept. 55 i 9 0 4:3 2-4 


* Urinary protein is given as gm. per gm. creatinine, or in parenthesis as gm. per litre. 


four weeks’ intermittent cortisone treatment. After this the proteinuria was very 
slight, and the plasma-proteins normal. He was now very well, and free from 
headaches. In March 1955 proteinuria was slightly increased, but the plasma- 
protein levels were high, and no treatment was thought necessary. In July 1955 
he was admitted to hospital with considerable oedema, which was lost after 13 
days’ treatment with ACTH. The patient has since been free of oedema and 
headaches and is well, and without further treatment the plasma-proteins have 
returned to normal. 


The treatment given to this patient did not prevent a recurrence of oedema, 
but this did not occur until several months after treatment was stopped. 


Case 6. In August 1948, at the age of 14 years, this patient was in a chil- 
dren’s hospital for four months with oedema of the legs. He was an in-patient 
under the care of Professor Platt on three occasions in 1949 and 1950, for 39 
weeks in all. Oedema was slight on the first occasion, and considerable on the 
two others. Numerous febrile episodes were treated successfully with antibiotics. 
Many forms of treatment, including ACTH for five days, were tried without any 
apparent effect. In August 1950, when no particular treatment was being 
given, he suddenly had a diuresis, lost three stone in weight, and went out of 
hospital with only slight oedema of the ankles. Nitrogen retention was never 
present, and the maximum observed blood-pressure was 125/80. For the next 
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four years he remained well, started working, and led a very active life, but 
proteinuria was always present, and the plasma-protein levels were low. The 
blood-pressure was sometimes slightly raised, being 140/100 in May 1953 and 
130/100 in April 1954. In July 1954 considerable oedema recurred with ascites. 
This condition improved slowly at home with diet and rest, but had not com- 
pletely gone when he was admitted to hospital in October. When he was first 
seen in this attack the blood-pressure was 135/95, but while in hospital it was 
normal (maximum 135/80). He was given a 12 days’ course of ACTH, and lost 
all oedema ; a week later interrupted cortisone treatment was started, and was 
given for six weeks, at the end of which time proteinuria was diminished and the 
plasma-proteins had returned to the usual level for this patient. In April 1955 
the plasma-protein levels had fallen, and a further course of cortisone was given. 
At first there was an improvement, but after a bad cold the condition deteriorated ; 
so, after six weeks with 100 mg. of cortisone three days a week, he was treated 
for three weeks with 200 mg. three days a week, and this improved the picture. 
Six weeks later it had deteriorated again. During this period of out-patient 
observation the blood-pressure again was on some occasions 150/90—-100, at other 
times normal. In October 1955 oedema recurred. 


In this patient the initial small dose of ACTH in 1950 can scarcely be thought 
to have had any effect. In 1954 ACTH completed the diuresis which had been 
very slow until it was given, and the plasma-proteins improved with each of 
two courses of cortisone. This increase, however, was not permanent, and the 
remission of oedema was not as long as that which occurred without steroid 
treatment before the 1954 relapse. 


Case 8. This girl was 14 years old when admitted to hospital with her first 


attack of moderate oedema in December 1952. Oedema was lost with rest and 
diet, recurred in March 1953, and was again lost. On each occasion a marked 
reduction in protein excretion followed diuresis. In July 1953 she was in hos- 
pital again with a more severe attack, and loss of weight was very slow in spite of 
treatment with dextran and katonium resin, and neptal. Progress was better 
when ammonium chloride was given with the neptal, and by October she was 
free of oedema, though there was no improvement in the urine or blood. These 
improved markedly after discharge, and she was very well until September 
1954, when again she had severe oedema. A rapid remission was induced with 
ACTH, and a second course was given after a week’s interval in the hope of 
consolidating the position. At the end of November proteinuria had increased, 
and treatment with cortisone was started, 100 mg. being given for three days 
each week. After two weeks the chemical findings had deteriorated, and the dose 
was increased for two weeks to 200 mg., followed by 100 mg. for a further two 
weeks. Proteinuria was effectively reduced, and the plasma-proteins increased. 
A further two weeks’ treatment was given, but proteinuria increased again a 
little. The patient at this time felt really well, better than at any time since her 
recent attack, but in February 1955 she had a severe cold and digestive upset, 
the proteinuria increased tenfold, the plasma-albumin level fell by half in a 
fortnight, and oedema developed. Since cortisone in 100-mg. doses had not 
been very effective previously, she was given 200 mg. three days a week for 
four weeks ; with this there was a slow improvement, but the oedema was not 
completely lost, and with another severe cold all her symptoms and signs 
became worse. She then had five days’ treatment with 200 mg. cortisone, fol- 
lowed by 400 ml. of intravenous dextran, and again improved slightly, but did 
not lose all her oedema. Since this treatment was now only producing partial 


4] 


THE NEPHROTIC SYNDROME 369 


remissions, it was stopped, and neptal and ammonium chloride were given 
twice a week for eight weeks ; all oedema was lost by the sixth week. She has 
since remained well, but has massive proteinuria and low plasma-protein levels. 

This patient has never shown an appreciable response to 100 mg. of cortisone 
three times a week. With 200 mg. the chemical findings have always improved 
but, on the second and third occasions, when oedema was present, a complete 
diuresis was not produced. The longest periods of freedom from oedema have so 
far been those following prolonged neptal therapy. 


Case 9. This boy had recurrent oedema from the age of 15 years, two years 
before he was first admitted to hospital in December 1952. Between the attacks 
proteinuria has several times been absent or very slight. On his first admission 
he had slight oedema, which was rapidly lost. During 1953 he was well, with 
occasional attacks of mild oedema. These attacks were always preceded by a 
cold. Examination of the ears, nose, and throat showed nothing of note ; the 
antral and sphenoidal sinuses were washed out, with no informative result and 
no effect on subsequent infections. In January 1954 he was admitted to the 
surgical side of the hospital for an urgent appendicectomy. On this occasion 
oedema developed for the first time without a respiratory infection. It cleared 
after operation, and he was free until June when, after a cough and cold, 
oedema recurred. It disappeared in the first week after admission to hospital, 
and he was then given a course of ACTH, with considerable improvement in 
urine and plasma chemistry. This improvement was not maintained after his 
discharge, and by October 1954 he had considerable oedema. He was again 
given ACTH with equally good effect, and subsequently a six weeks’ course of 
cortisone, 100 mg. for three days in each week ; during this time, and for a month 
after, improvement was maintained, but at the end of January 1955 he had a 
severe cold and complete relapse, with mild oedema. In view of his previous 
response to treatment, cortisone was again given in 100 mg. doses. After three 
weeks there was a marked improvement, but after five weeks he relapsed, and 
the dosage was increased to 200 mg. for two weeks; a diuresis followed, but 
ceased before all oedema was gone. Fluid started to accumulate, and was not 
stopped by 400 ml. of intravenous dextran. Since, during the seven weeks’ 
course of cortisone treatment, oedema had never been completely lost, treat- 
ment was thenceforth given only sporadically to initiate diuresis. This pro- 
cedure was successful on four occasions in April, June, July, and August, but 
the improvement was never maintained. ‘lreatment was not given in May, 
because the patient was at home with a more than usually severe respiratory 
infection, of a non-specific nature, which was finally successfully treated with 
terramycin. The fourth treatment, in August, consisted of 100 mg. of cortisone 
a day for 14 days. There was a good diuresis on the 12th day, but fluid started to 
reaccumulate immediately. After this he was treated with neptal and ammonium 
chloride, without much effect, until November 1955, when he was admitted to 
hospital with considerable oedema and bilateral pleural effusions. A 14 days’ 
course of ACTH produced a rapid diuresis and regression of proteinuria, but the 
day after it was stopped considerable euphoria and excitement were noticed, 
and six days later he had to be admitted to a mental observation ward with 
acute mania. 

It is clear that the remission of three months which followed the first course 
of cortisone, although more complete and longer than the remission after the 
previous course of ACTH, was not more complete or longer than spontaneous . 
remissions which had occurred before, so that the effect of cortisone is uncertain. 
It has not been possible to produce and maintain freedom of oedema with the 
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intermittent cortisone treatment employed, and the unfortunate effect of the 
last course of ACTH has now made it impossible to continue steroid therapy. 


Thus all the four patients treated with prolonged courses of cortisone had re- 
currences of oedema, in spite of the fact that normal plasma-protein concentra- 
tions were obtained and maintained, in two cases at least, until shortly before 
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Fic. 2. The lack of correlation between oedema and the plasma-protein and plasma-albumin 
levels in three patients. 


the recurrence. In these two patients the protein excretion, when they were 
first seen in relapse, had increased in two weeks from 2 gm. to 14 gm. per gm. 
creatinine in Case 8, and from 1 gm. to 20 gm. per gm. creatinine in Case 9, while 
the plasma-albumin level had fallen from 3-8 to 1-9 gm. per 100 ml. and from 4-2 
to 2-6 gm. per 100 ml. respectively. If the urine figures are taken as the daily 
excretion, and if the albumin pool is twice the plasma volume, that is 5 litres 
and 5-98 litres respectively, the fall in plasma concentration could be produced 
by these increased excretions continuing for eight days in Case 8 and five days in 
Case 9. This rapid effect emphasizes the futility of these efforts to prevent 
hypoalbuminaemia. When oedema had recurred, attempts made in Cases 8 and 
9 to control it by cortisone, without admitting the patients to hospital, were not 
successful, but in Case 41 treatment with ACTH in hospital was again successful. 
The lack of correlation between total plasma-protein or plasma-albumin con- 
centrations and oedema is shown in Fig. 2, in Cases 8, 9, and 6. There are in each 
case levels above which oedema was not seen, but these levels were different for 
each patient. On the other hand there were occasions when, although the 
plasma-proteins were below the critical level, oedema was not present. 
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Discussion 

The 40 cases of the nephrotic syndrome reviewed in Part I fall into three 
groups. In the first there are five patients who had a complete remission after 
their first attack. In the second there are 13 patients who died within two years 
of the onset ; in the majority of these renal failure or hypertension was an early 
sign. In the third there are 22 patients in whom the disease ran a prolonged 
course, apparently lasting for over 25 years in two cases. Twelve patients of this 
last group never had severe oedema, but all developed hypertension, which in 
several cases was malignant. The remaining 10 had recurrent attacks of severe 
oedema, but the incidence of hypertension was lower. The final stage of the 
disease, whether rapid or prolonged, is one of uraemia and hypertension, and 
death occurs from renal and cardiac failure when complications such as infection 
are avoided. Oedema is not consistently lost as renal failure develops, and 
frequently remains until death. 

There are not many accounts of the nephrotic syndrome with which this 
series can be compared. This circumstance is largely due to failure to distinguish 
the syndrome from acute glomerular or Type 1 nephritis; also the majority of 
cases described previously have been in children, and it is not certain that the 
course and progress are similar in children and in adults. Ellis (1942) observed 
145 cases of Type 2 nephritis in patients of all ages; five recovered. He con- 
sidered the course in persistent cases to be uniform, with rising blood-pressure 
and the development of renal failure, but, while early and persistent hyperten- 
sion presaged death within five years, with a normal blood-pressure the con- 
dition sometimes persisted for years, with frequent attacks of oedema, which 
tended to be lost when renal failure developed. Schwarz, Kohn, and Weiner 
(1943) reviewed 40 cases of lipoid nephrosis in children, and did not consider 
that any were completely cured, even when proteinuria was lost. Twenty-two 
were known to have died, but the duration of the illness was not stated. Hey- 
mann and Startzman (1946) reported a 34 per cent. mortality from intercurrent 
infections in 34 children, but 12 were alive after one to 17 years, only one patient 
having developed renal failure and hypertension. Rennie (1947) observed 29 
patients, aged from four to 60 years at the onset. Three young patients had 
complete remissions; one had a remission lasting a year, after two years of 
oedema and seven years of proteinuria. Twelve patients died with uraemia, 
four months to six years from the onset, and only two of these lost their oedema 
before death. Three died from infection, and the remaining 10 had been fol- 
lowed up for one to 14 years, five showing improvement and five showing no 
change or developing hypertension and azotaemia. Barness, Moll, and Janeway 
(1950) reviewed 208 cases of the nephrotic syndrome in children. Of patients 
who were followed up, 44 recovered, and had shown no abnormality for a year, 
one after 16 attacks of oedema. Forty-five died from infection or other extra- 
neous causes. Forty-seven had, or developed, hypertension and azotaemia, and 
22 of these patients died. Bruck, Rapoport, and Rubin (1954) divided 45 cases 
of the nephrotic syndrome in children, followed for periods up to 10 years, into 
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the same three groups as those proposed here. Eleven children recovered, and 
13 deteriorated rapidly. The earliest sign of deterioration was a progressive fall 


in filtration rate. 


The picture of the disease given here is thus very similar to that observed by 
others, except that, among persistent cases, a distinction between patients with 
mild oedema and those with marked oedema has not been made before. The 
proportion of patients who recovered or who deteriorated rapidly is obscured in 
the earlier reports by the number who died from infection, which in the later 
series was controlled by antibiotics ; but, even allowing for this factor, there is a 
wide variation in the proportion of patients who have recovered. 

As regards the influence of steroid treatment, the most obvious aim is to in- 
crease the number of patients cured, but the wide variation in the proportion of 
patients cured in different reports makes it difficult to assess treatment by this 
criterion. In the present series the problem has not arisen, because none of the 
patients treated has recovered. Those workers who have given steroid treat- 
ment for some time to considerable numbers of patients have been of the opinion 
that they were not producing an increase in the final recovery rate (Rapoport, 
McCrory, Barbero, Barnett, Forman, and McNamara, 1951; Riley, 1952; Hey- | 
mann, Spector, Matthews, and Shapiro, 1955). The patients with a rapidly 
progressive course develop hypertension and nitrogen retention very soon, and 
it seems doubtful whether any treatment can influence them. Steroid treat- 
ment was not given to any of these in the present series, and to only one patient 
with nitrogen retention (Case 16), and here ACTH was without diuretic action. 
The ineffectiveness of treatment when azotaemia is present is generally 
recognized, although Rapoport, McCrory, Barbero, Barnett, Forman, and 
McNamara (1951) found that diuresis could be induced in children who had 
azotaemia. Heymann, Spector, Matthews, and Shapiro (1955), on the other 
hand, showed that a failure to respond to ACTH was associated with subsequent 
rapid deterioration, even when no azotaemia was present at the time of 
treatment. 

Cases in which the disease runs a prolonged course vary very much in charac- 
ter, and we have little idea what causes some of these patients to deteriorate 
while others live for many years, so that it is difficult to know what to aim at in 
treatment. Pregnancy in patients in the present series seemed to increase the 
severity of the disease, but it is not clear why. It has sometimes been thought 
that the prognosis is worst in patients who have the most severe and persistent 
oedema, but in the present series it is not so, since those with only slight oedema 
have had a higher incidence of hypertension, often severe, and probably a 
shorter survival time. When there is only slight oedema, with little disability, it 
does not seem that steroid treatment is advisable, especially since it is known to 
produce hypertension in some nephrotic patients (Metcoff, Rance, Kelsey, 
Nakasone, and Janeway, 1952; Heymann, Spector, Matthews, and Shapiro, 
1955). Patients with severe recurrent oedema are different. They are kept off 
work with a very unpleasant disability for long periods, and any treatment 
which will control the oedema is worth using, even if it does nothing else. At 
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first steroid treatment was used purely as a diuretic and, as is shown in Part II, 
it is in a proportion of cases a very effective one. In three of the eight patients, 
however, one of whom had mild renal failure, it did not produce a complete 
diuresis. This failure in some cases has been observed by all who have used the 
treatment extensively (Bjorneboe, Brun, Gormsen, Iversen, and Raaschou, 
1952; Heymann, Spector, Matthews, and Shapiro, 1955), but it has sometimes 
been found that later courses are successful (Rapoport, McCrory, Barbero, 
Barnett, Forman, and McNamara, 1951), a fact which suggests that the patients’ 
reaction to treatment varies, and that failure of response does not indicate an 
irreversible stage of deterioration. 

The only serious side-effect of treatment in the present series of patients was 
the psychosis which developed in Case 9. Hypertension did not develop in the 
normotensive patients, or become worse in those with initially raised pressures. 
Case 6 is of interest in that the patient had slight hypertension when he was not 
oedematous, both before and after his last relapse, but was normotensive during 
the greater part of this relapse, even when having ACTH. Dangerously low 
plasma-sodium and high plasma-potassium levels during water retention, and 
low potassium levels with diuresis, have been recorded (Luetscher, 1955; Hey- 
mann, Spector, Matthews, and Shapiro, 1955), but the variations from the normal 
seen in the present series were never serious, and there were no symptoms of 
disturbed electrolyte balance, unless the cramps experienced by two patients 
(Cases 6 and 9) at the time of diuresis were of this nature. This supposition is 
scarcely supported by the fact that in Case 6 at this time the plasma levels of 
sodium, chloride, and potassium were 142, 94, and 4-4 mKq. per litre respectively. 
Perhaps the freedom of these patients from serious changes is due to the fact 
that they were all adults, whereas complications have been observed in children, 
who with their smaller pool of electrolytes are more easily affected. One patient 
(Case 45) developed the nephrotic syndrome after a long course of cortisone 
given for rheumatoid arthritis. It has been stated by Allen (1955) that the 
syndrome can be caused by cortisone, but the evidence appears to consist of one 
case reported by Ehrenreich and Olmstead (1951), in which the patient died 
after receiving 600 mg. of cortisone for treatment of periarteritis nodosa, and 
the kidneys showed the changes of membranous glomerulonephritis mixed with 
those of nephrosclerosis. Such a complicated picture is scarcely convincing, and 
the association in our case may well be considered fortuitous. 

The study of the effects of ACTH as a diuretic showed that there was fre- 
quently a concurrent change in protein excretion and in the plasma-proteins. 
This association has been observed by others using the treatment, and it has 
been thought by some that the increase in plasma-proteins, by restoring the 
normal oncotic pressure, is a cause of the diuresis (Lauson, Forman, McNamara, 
Mattar, and Barnett, 1954; Heymann, Spector, Matthews, and Shapiro, 1955). 
It is, however, clear that this is not so. Leutscher, Deming, and Johnson (1951) 
showed that there is not always a decrease in proteinuria when the plasma- 
proteins increase, and this applies to one of the patients in the present series ; 
also the increase in plasma-proteins, if it has started before diuresis, is still 
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quite insignificant during the diuresis. It therefore seems that this treatment 
has a more fundamental effect than others, in that it influences two abnormalities 
at the same time, and it was felt that it was worth seeing whether its prolonged 
use would prevent recurrences of oedema. Both ACTH and cortisone have been 
used previously in this way. Kramer, Goldman, and Cason (1952) gave two 
courses of 100 mg. of cortisone for 10 to 17 days, with an interval of one to two 
weeks between courses, and claimed that recurrences were fewer or delayed 
longer than when a single course was given. Lange, Slobody, and Strang (1953, 
1955), after initial ACTH therapy, gave six- to eight-week courses of either ACTH 
or cortisone on three days in each week, and observed a return of plasma-pro- 
teins to normal and a reduction in relapses. The latter scheme was followed 
here, but although, as was shown in Part ITI, it produced a marked improvement 
in plasma-proteins, it cannot be said that it has had any preventive effect. 
Oedema recurred in Cases 8 and 9, in spite of the fact that the plasma-proteins 
had been maintained at normal levels until very shortly before the onset of the 
oedema. It has generally been thought that oedema develops in such patients 
when a long period of proteinuria has caused such a drain on protein that the 
plasma level falls below a critical, oedema-preventing level. The results in these 
two patients suggest that this is not the case, but rather that suddenly the con- 
dition deteriorates, proteinuria increases, sodium and water are retained, and 
oedema develops. In both patients, after several weeks with very slight pro- 
teinuria and normal plasma-proteins, oedema developed within a fortnight. 
The plasma-proteins were halved in this time, a reduction which could be 
accounted for by the increased loss in the urine. It is thus clear that a high 
plasma-protein level does not mean that oedema is unlikely in the near future. 
The other side of the picture is shown by Case 6, in which the patient from 
November 1951 to April 1954 had no oedema, in spite of constant proteinuria of 
about 3 gm. per litre. 

In looking for the cause of the nephrotic syndrome one is faced with the fact 
that there are two disorders, the first proteinuria with resultant depletion of 
plasma-proteins, the second retention of sodium and water. These two ab- 
normalities were at first connected by Starling’s theory (1896) that, because of 
the lowered oncotic pressure of the protein-depleted plasma, fluid is lost from 
the plasma to the extracellular fluid, and sodium retention occurs in an attempt 
to restore plasma volume. The absence, however, of any quantitative relation- 
ship between the presence of oedema and the plasma-protein concentration, 
beyond the crude one that oedema does not occur with normal concentrations, 
makes the theory in this simple form untenable, and it is necessary to suppose 
that, if the low level of plasma-proteins is the stimulus to sodium and water re- 
tention, the body’s response to the stimulus must vary considerably from time 
to time. It is now known that in this condition the retention of salt is mediated 
by increased aldosterone excretion (Leutscher and Deming, 1950; Luetscher 
and Johnson, 1954), and the varying response could thus be due to variation in 
the production of this hormone. In that case, as oedema forms, the excess of 
aldosterone production is secondary to the fluid retention, but when oedema is 
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lost, without any change in plasma oncotic pressure, presumably a decrease in 
aldosterone production, with increased sodium excretion, comes first, and in- 
creased water excretion follows. Giving ACTH or cortisone normally increases 
the retention of sodium and water, so that diuresis with this treatment is 
anomalous, but Conn (1955), who observed a similar loss of sodium while ACTH 
or cortisone was still being given in a case of primary aldosteronism, considered 
that when aldosterone is present in excessive amounts, increasing the 17- 
hydroxycorticoid level may reverse the effect of aldosterone, so that sodium 
moves out of cells, not into them. There is, however, an increasing tendency to 
consider that the retention of sodium and water is not primarily dependent on 
the decrease of plasma-proteins (Leutscher, Deming, and Johnson, 1951). Allen 
(1955), and Metcoff, Nakasone, and Rance (1954) have suggested that the renal 
retention of sodium is probably secondary to a cell defect favouring loss of 
potassium and, indirectly, sodium retention. In primary aldosteronism (Conn, 
1955) there is increased cellular retention of sodium, but the plasma-proteins are 
normal and there is no oedema, so that a condition is known in which sodium 
retention occurs without kidney disorder. But it is unsatisfactory to assume 
that the proteinuria and sodium retention are unrelated, and perhaps they can 
be connected as two disorders of membrane permeability. The sodium reten- 
tion may be due to altered permeability of the tissue cell membranes to sodium 
or potassium, the result of disordered adrenal function. The proteinuria has 
been shown (Chinard, Lauson, Eder, Greif, and Hiller, 1954; Lauson, Forman, 
McNamara, Mattar, and Barnett, 1954) to be due to an increased permeability 
of the glomerular membrane to protein ; there is no evidence as to how this is 
produced, but it is possible that the permeability to protein also is controlled 
by the adrenal glands. 


My thanks are due to Professor R. Platt for his advice and criticism, and to 
the Clinical Laboratory of the Manchester Royal Infirmary for carrying out the 
plasma-protein and cholesterol estimations. 


Summary 


1. Forty cases of the nephrotic syndrome, in patients aged seven to 67 years 
at the onset, are reviewed. Five patients have had a complete remission. 
Thirteen died within two years. In the remaining 22 cases the disease was pro- 
longed, the terminal stage of hypertension and renal failure being observed in 
two patients 25 and 29 years after the first symptoms. 

2. Corticotrophin has been used to promote diuresis in eight cases, and was 
successful in five. In four of these cases it also resulted in a decrease in pro- 
teinuria and an increase in plasma-proteins. 

3. An attempt was made in four cases to prevent the recurrence of oedema by 
interrupted long-term treatment with cortisone, but, although normal plasma- 
protein levels were maintained for some time, in each case oedema recurred. 

4. The failure to explain the changes in excretion which occur in these cases by 
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purely renal mechanisms suggests that the primary lesion may be outside the 
kidney, possibly in the adrenal glands. 
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THE RASH OF RHEUMATOID ARTHRITIS AND STILL’S 
DISEASE! 


By I. C. ISDALE anp E. G. L. BYWATERS 


(From the Canadian Red Cross Memorial Hospital, Taplow, Maidenhead, and 
The Postgraduate Medical School of London) 


With Plates 33 to 35 


RHEUMATOID arthritis is primarily a disease of joints, but occasionally, more 
often in children than in adults, manifestations other than arthritis may domin- 
ate the clinical picture. The occurrence of intermittent fever, lymphadenopathy, 
splenomegaly, pericarditis, and iridocyclitis has been adequately recorded, and 
indeed sometimes overemphasized, since Siill’s original publication (1897), but 
less attention has been paid to the rash which may occur, and to which Still did 
not then refer. It is usually considered infrequent, and references to such a rash 
are few. In our experience it has not been uncommon and, since it is easily 
recognizable, it has proved of great diagnostic value, particularly in cases seen 
early without arthritis. 
Patients Studied 


We have surveyed 166 cases of Still’s disease seen in the Canadian Red Cross 
Memorial Hospital in the last seven years, and over 500 cases of rheumatoid 
arthritis seen at the Postgraduate Medical School of London during the last 15 
years. In all instances designated as Still’s disease the condition had started 
before the 16th birthday. The diagnosis in all cases was based on the presence or 
development of polyarthritis of the rheumatoid type affecting a number of joints, 
or, in juvenile cases where less than four joints were involved, on synovial 
biopsy showing characteristic rheumatoid changes. 


Description of the Rash 
The characteristic rash consists of small macular lesions, 3 mm. or less in 
diameter, with a slightly irregular margin. Larger lesions may sometimes occur, 
and may show central pallor if they exceed 5 mm. in diameter. Such large 
lesions have been noted at one time or other in about 20 per cent. of all patients 
showing a rash. Less commonly the rash may appear confluent over areas up to 
5 cm. in diameter. It may be slightly raised, especially when it first appears, but 
does not itch. Such papules usually become flattened, but occasionally small 
ringed areas with slightly raised margins may be seen. In colour the rash is 
bright salmon-pink: it is usually surrounded by a narrow areola of normal skin 
which is paler than its surroundings. Lesions occur most frequently on the 
limbs (all but one of the 46 cases showing rash) and over the trunk (82 per cent. 

1 Received December 28, 1955. 
Quarterly Journal of Medicine, New Series XXV, No. 99, July 1956. 
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of our cases). Less often they occur on the face and neck (27 of 46 cases, at one 
time or another). The rash is characteristically fleeting, tending to appear in the 
evenings and in association with increased temperature. Sometimes external 
heat, such as a hot bath or exposure to sunlight, has led to the appearance of the 
rash, and in susceptible children pyrexia from causes other than active Still’s 


TABLE I 
Duration of Rash 
Number Median Geometric Arithmetic 
of duration mean mean 
cases (months) (months) (months) 
All cases . ‘ 46 13 1] 24 
Rash preceded arthritis by 6 
months or more R ; 3 6 70 65 68 
Rash occurred either just before or 
with arthritis ‘ ‘ ‘ 23 11 94 18 
Rash occurred at some later period 17 12 10 17 


disease, such as influenza or tonsillitis, may be associated with increased rash. 
By consecutive tracings of the rash whenever it appeared, it was shown that 
the lesions reappear irrespective of their previous location. 

The rash, unlike the rash of rheumatic fever, is of greatest extent when it first 
appears, and does not extend in any regular manner. Occasionally lesions which 
are markedly raised may persist for 24 hours or more, but usually they fade 
after a few hours, and disappear leaving no residuum. Areas of skin which have 
been scratched, or subjected to mild trauma such as pressure from folds of bed- 
clothes, have been more frequently the site of rash in susceptible cases. Such 
lesions were often of linear distribution, and sometimes corresponded to skin 
folds ; they were usually seen within 24 hours of the trauma, and did not persist 
longer than does the rash elsewhere. When scratching had been sufficient to 
produce a flare without a weal, a rash usually followed the line of trauma later in 
the day, several hours after subsidence of the flare; when weals had been pro- 
duced, the rash appeared later at the same site less frequently, but was not 
always inhibited. The triple response (Lewis, 1934) to trauma has been examined, 
and was not different from normal in degree or time. The distribution and 
diversity of the rash are illustrated in Plates 33 and 34 (Figs. 5 and 6). Its total 
duration varied from a week to 11 years, with a median duration of 13 months 
and a geometric mean of 11 months (Table I). It may be constant in its ap- 
pearance ; during a five-month period of daily observation, one child showed a 
rash on half the number of mornings, but on all but 10 evenings. It seldom 
persists in the absence of other features of active disease, such as an elevated 
erythrocyte sedimentation rate: thus only two patients showed a rash con- 
currently with sedimentation rate of less than 20 mm. per hour (Wintrobe) 
unless they were receiving hormone treatment. 


Relation to Other Manifestations of the Disease 


The rash appeared as the first sign of disease, or within two weeks of the on- 
set, in 29 (63 per cent.) of the 46 patients who showed a rash, and preceded joint 
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manifestations by an appreciable period in six cases. These six cases constitute 
a group differing in some respects from the remainder. In each of them the rash 
has been very profuse and constant, and was accompanied in the early stages by 
a high, swinging temperature. In all cases it has persisted for over four years, 
and in five it is still seen intermittently, although arthritis or permanent radio- 
logical residua have not been severe. Definite arthritis did not occur in these 
cases for periods ranging from six months to three years after the onset of rash 
and fever. 


Case history (S.C.). At the age of 10 years this girl first noticed a rash, 
described as slightly raised, mostly round the joints ; since then, up to the pre- 
sent time, over five years later, the rash has been coming and going. The first 
joint symptoms commenced about six months after the rash, and consisted of 
pain, but no swelling, in both ankles, persistent enough to make her give up 
ballet dancing. Three months later she began to show intermittent fever (up to 
105° F.), but had no fresh arthritic symptoms until another three months after- 
wards, when for the first time she had swollen joints ; a synovial biopsy at this 
stage showed typical rheumatoid changes. She was then admitted to hospital, 
where she showed a rash typical of Still’s disease, a sedimentation rate of 41 
mm. per hour (Westergren), periods of intermittent fever, tendon nodules, and 
arthritis of the wrists and feet. Subsequently she has been treated on conserva- 
tive lines and with aspirin, and has only slight disability, attending her local 
grammar school ; but she continues to show the rash from time to time, especi- 
ally when hot or pyrexial from any cause: it may appear, however, in the absence 
of fever, and now does so with a sedimentation rate consistently within normal 
limits. There are residual radiological changes, particularly in the wrists. 


In seven children (15 per cent.) the rash was seen on their first entry to this 
hospital, at periods from the onset ranging from seven weeks to two and a half 
years, there being no history of rash during the earlier stages. Of the remaining 
10 patients, the rash appeared with an acute relapse in four, at four months to 
four years from the onset, and after gradual deterioration in the remaining six, 
at one to seven years from the onset. When the rash appeared the disease was 
active, and the sedimentation rate high, in all 46 cases. Most of the patients 
(85 per cent.) had fever, wh sh was characteristically high and intermittent, 
varying by two to six degrees Fahrenheit in the day. Fifty per cent. of the chil- 


TaBLeE II 
Association of Rash with Other Features 


No. With rash 

of 
Cases No. % 

Total in group. 166 100 46 27:7 


Intermittent 

fever . 9 48-1 39 84-8 
Lymphadeno- 

pathy . <<. 44-2 31 67-4 
Splenomegaly . 41 24-9 23 50-0 
Positive DAT* 

test . 27-2 12 26-1 


* Differential sheep-cell agglutination titre. 
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Without rash rash 
No. % x* (n 1) 
41 34-2 34-08 <0-001 
3 
42 35-0 1412 <0-001 
18 15-0 21-85 <0-001 ie 
3387-7 0-003 
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IIT 
Incidence of Rash According to Age and Sex 


Number Male preponderance 
Age of Number 
growp Sex patients with rash x? P (mn = 1) 
Under 5 years Male 16 10 6-72 <0-01 
Female 36 9 
Total 52 19 
Over 5 and under 10 years Male 24 10 1:50 <0-30 
Female 24 6 
Total 48 16 
Over 10 and under 16 years Male 29 6 0-01 >0-90 
Female 37 5 
Total 66 ll 
Total Male 69 25 (36-2%) 4-28 <0-05 
Female 97 21 (21-6%) 
Total 166 46 (27-7% 


TABLE IV 
Clinical Assessment of Cases at Yearly Intervals 


No significant difference is shown at any stage between patients with and without a rash 
Years from onset 


1 2 3 


Functional state* 


A. Patients who had a rash: 


Total number of patients 
Deaths 


B. Patients who had no rash: 


5 33 41 31 31 15 
4 27 22 26 15 16 
3 20 19 12 9 12 
2 16 12 | 11 5 
1 20 ll 7 6 4 
Total number of patients. ‘ ‘ 116 105 91 72 52 


Deaths 


5. No restriction of activities. 4. Some restriction of activities. 
Patients employable full time at special work, or light or part-time work at normal occupa- 
tion. 3. Patients not employed or employable, with limited physical activity. 2. Patients 
confined to hospital, house, or wheel chair, but able to look after themselves in essentials of 
life. 1. Patients confined to bed, and unable to look after themselves. 


*Functional states: 


dren showed splenomegaly, and 67 per cent. lymphadenopathy. The incidence 
of fever, splenomegaly, and lymphadenopathy in children who had a rash is 
significantly higher than in those who had no rash (Table II). Many had a 
polymorphonuclear leucocytosis, the white blood-cell counts ranging up to 
50,000 per c.mm. with more than 90 per cent. polymorphonuclear cells. The 
incidence of a positive Rose-Waaler test (differential sheep-cell agglutination 
titre) was similar in patients with and without a rash (26 and 28 per cent.). The 
presence of rash has no prognostic significance. Table IV shows that five years 
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from the onset there was no significant difference in residual disability between 
the two groups. 
Incidence 
Of the 166 cases of Still’s disease, rash has been seen in 46 (27-7 per cent.). 

There was no significant difference in the incidence of rash in the patients seen 
within a year of the onset compared with those first seen at a later stage. Boys 

° 

lo 


NO.OF WITH 
CASES RASH 


28r 


24 


10 12 14 16 
AGE AT ONSET IN YEARS 


Fia. 1. Incidence of rash in Still’s disease. The rectangles show the number 
of children with Still’s disease. The shaded parts show the number, and 
the dots the percentage, of children who had a rash. 


showed a greater incidence of rash (36-2 per cent.) than girls (21-6 per cent.). 
This difference was more marked in the younger children, in whom the disease 
began under the age of 10 years (Table III). The general incidence decreased 
with age, being greatest in the youngest children and much smaller after the age 
of 12 years (Fig. 1). 


Adult Patients 

In adults the rash is very seldom seen, but it has been observed in seven cases 
of rheumatoid arthritis starting after the age of 16 years, out of more than 500 
cases of the disease seen since 1939. The two patients in whom the onset 
occurred in the 17th year had a rash at the onset of the disease ; it differed in no 
way from that seen in the younger patients. The other five patients, all women, 
are reported in more detail below. In each case the individual lesions, their dis- 
tribution, and their fleeting nature were similar to those seen in children. 


Case histories 


J. G., a 31-year-old housewife, developed a rash, high fever, and malaise, 
four days before the onset of typical rheumatoid arthritis involving many joints, 
ce 
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When first seen five days after the onset, the rash comprised many large raised 
lesions with pale centres ; after three days it became typical in shape and size, 
distributed on the face, body, and limbs. High intermittent fever continued, 
and there was evidence of dry pleurisy. Five days after admission salicylates 
were begun, and there was a marked improvement in the arthritis, lessening of 
the rash, and subsidence of fever and sedimentation rate. Synovial biopsy 
showed changes consistent with rheumatoid arthritis. She has since been treated 
on conservative lines, and 20 months after the onset she has no signs of joint 
disease, che sedimentation rate is normal, and she is living a completely un- 
restricted life. Rash and synovitis have recurred once, lasting only one week, 
compared with three weeks on the first occasion. The sheep-cell agglutination 
test has been repeatedly negative, and there are no radiological residua. No 
L.E. cells have been seen in repeated examinations of the blood. 


F. J., a woman first seen at the age of 35 years, gave a history of frequent and 
severe rash for seven years from the age of 28. At the age of 30 years arthritis 
developed, particularly affecting the small joints of the hands. The rash, fever, 
and arthralgia remitted during pregnancy at the age of 31, but recurred soon 
afterwards, and from the age of 35, during the last four years, she has continued 
to show a rash of a typical though extremely florid character, intermittent fever, 
and splenomegaly. She has been treated throughout on conservative lines, and 
is able to do all her own housework; her main residual deformities are in the 
hands, which also show radiological changes. The sedimentation rate has been 
markedly raised during periods of fever, increased rash, and arthralgia, but even 
when rash has been slight and arthralgia and fever absent it has not fallen to 
normal. The sheep-cell agglutination test has been consistently negative, and 
no L.E. cells have been found after repeated examination. 


E. B., a woman 49 years old in 1955, started to have attacks of diarrhoea at 
the age of 19 years, with blood, pus, and mucus in the stools. Five years later 
her knees became painful and swollen, and subsequently the shoulders, elbows, 
hands, and ankles were involved. Exacerbations and remissions of diarrhoea 
and arthritis occurred together. In one such exacerbation in June 1948, when 
she was 42 years old, she was first seen at the hospital at Taplow. She then had 
severe colitis and bilateral painful effusions of the knees. Red, painful, and 
palpable skin lesions, resembling erythema nodosum, were present on both 
shins. Synovial biopsy showed changes consistent with rheumatoid arthritis. 
Sigmoidoscopy, and radiological examination after a barium enema, showed the 
typical appearance of ulcerative colitis. The spleen was enlarged, there was 
moderate elevation of the sedimentation rate, and throughout her stay in 
hospital she had intermittent pyrexia. A papular, salmon-pink rash was ob- 
served on the limbs from time to time, usually in the evenings in association 
with fever. She said that this rash had been intermittently present from the age 
of 20 years, and was always markedly transient. On conservative treatment 
both the arthritis and the colitis improved. Since that time both have been 
subject to exacerbation and remission, though the arthritis during the last 
seven years has led to considerable damage to the joints, with radiological 
changes particularly in the hands, shoulders, and knees, sc that now she is able 
to live only a very restricted life. The fine macular rash continues to appear, 
especially during periods of more active arthritis. The differential sheep-cell 


agglutination test has remained negative throughout. L.E. cells have not 
been seen. 


S. B., a girl aged 23 years in 1955, first had pain, swelling, and limitation of 
movement of the left wrist at the age of 21; these symptoms subsided in a few 
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weeks. A year later she developed fever, with pain and swelling of both wrists 
and the small joints of the hands. A fine, red, macular rash, without irritation, 
appeared on the arms and legs, mainly in the evenings, gradually becoming less 
marked as the arthritis subsided on conservative treatment. Because of an 
acute relapse in March 1955 she was admitted to hospital, where the hands, 
wrists, knees, hips, and several small joints of the feet were found to be in- 
volved. There were well-defined red, non-irritant, maculo-pap":lar lesions on 
the limbs, trunk, and face. These lesions were transient, and were most con- 
spicuous in the evenings when her temperature was higher. The sedimentation 
rate was elevated (81 mm. in one hour (Westergren)), and there was a moderate 
degree of generalized lymphadenopathy and splenomegaly. On conservative 
treatment and salicylates the rash became less marked, but her further progress 
was complicated by infective hepatitis, which led to withdrawal of salicylates 
and subsequent treatment with cortisone. The arthritis has subsided except for 
moderate involvement of both wrists. She occasionally has a slight rash. The 
differential sheep-cell agglutination test has remained negative, and L.E. cells 
have never been seen. 


M. L., a girl of 20 years, was admitted to hospital with acute polyarthritis of 
two days’ duration ; she had pyrexia, and showed evidence of pericarditis with 
effusion. A transient rash, described as small pink spots which did not itch, was 
noticed on the elbows during the first week. Salicylate was given to the limit 
of tolerance; the arthritic manifestations then subsided and the pericardial 
effusion gradually cleared, but throughout the six weeks’ course the sedimenta- 
tion rate remained considerably elevated (55 mm. in an hour (Wintrobe)). 
Three weeks after the salicylate was discontinued she again showed a high in- 
termittent fever, and developed pain, swelling, and limitation of movement in 
the wrists, knees, elbows, ankles, and many of the small joints of both hands 
and feet. There was a profuse, salmon-pink, non-irritating rash, with many 
raised and some linear lesions. The rash was confluent over the shoulders, 
conspicuous over both arms and legs, and scanty on the trunk and the face. 
Salicylate treatment was recommenced, but for the next four weeks she con- 
tinued to show fever and recurrent rash. On conservative treatment and salicy- 
late the arthritis has now, six months after the onset, completely subsided 
except in the wrists, which remain swollen, slightly painful, and slightly re- 
stricted in movement, though there is no radiological change. She continues to 
show occasional rash. The differential sheep-cell agglutination test has been 
repeatedly negative, and L.E. cells have not been found. 


Effect of Treatment 

Cortisone, corticotrophin, and salicylates have had no specific effect on the 
rash. In most cases it subsided, together with fever and other inflammatory 
manifestations, under the influence of salicylate or hormone, but a number of 
patients continued to show intermittent rash in spite of a dosage of either drug 
which was sufficient toe suppress the signs and symptoms of active disease in the 
joints. When active disease recurred in patients who were receiving these sup- 
pressive drugs, the rash was frequently an early sign of such an exacerbation. 
Antihistamine drugs have had no effect on the rash, and indeed two patients 
first showed a rash when receiving mepyramine maleate. 
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Pathology 


The anatomical description is based on four biopsies made at the height of the 
eruption. Typical lesions were chosen, dissected out, fixed in formol-saline, and 
stained by various methods. All four sections showed the same appearance 
(Plate 35, Fig. 7b). There was a sparse infiltration in the loose connective tissue 
of the subepithelial layer, mostly around blood vessels, consisting principally of 
polymorphonuclear leucocytes, with occasional round cells. Towards the centre 
of the lesion the polymorphs appeared somewhat more degenerate. Many of the 
small vessels contained polymorphs. These appearances contrast markedly 
with biopsies from cases of erythema marginatum and rheumatic fever (Plate 
35, Fig. 7a). Although the clinical appearance is not dissimilar, pathologically 
rheumatic fever shows much more florid lesions, with many more polymor- 
phonuclear leucocytes often in an advanced state of breakdown, oedema, and 
occasional areas of eosinophilic staining suggesting serum exudate into the 
ground substance. The lesion of rheumatic fever in fact resembles closely that of 
Henoch-Schonlein purpura, except that there is no diapedesis of red cells. 


Diagnostic Value 

The rash may be of considerable diagnostic value (1) in cases in which arthritis 
is slight, or rash precedes any manifestation in the joints, and (2) when the 
clinical picture otherwise resembles rheumatic fever. It must be differentiated 
from an extensive ‘blush’ pattern, and from the following: (1) Sensitivity rash. 
Many of the rashes under discussion have been diagnosed as nettle rash or drug 
rash. The characteristic daily recurrence, the fleeting quality of the individual 
lesions, and the associated features, especially the arthritis, intermittent fever, 
splenomegaly, and lymphadenopathy, should make the differentiation easy, as 
also does the continuance of the rash in spite of the discontinuation of all drugs. 
(2) Measles. In other cases the rash has been thought to be the exanthem of 
measles ; but observation of the rash over a period, the absence of Koplik spots, 
the nature and transience of the individual lesions, and the history of a previous 
attack of measles (over 50 per cent. of our patients had such a history), should 
lead to the correct diagnosis. (3) Rhewmatic fever. The occasional larger lesions 
with pale centres may have to be distinguished from erythema marginatum. 
The presence of the smaller, characteristic macules, the presence of a rash on the 
face (rarely involved by erythema marginatum) and the absence of endocardial 
involvement, are all differential points. In most cases erythema marginatum 
can be observed to extend in area after its appearance ; the lesions of the rash in 
Still’s disease are at their greatest size when they first appear. (4) Disseminate 
lupus erythematosus. The rash in acute lupus erythematosus rarely causes con- 
fusion, but in a few cases individual lesions, occurring particularly on areas 
other than the ‘butterfly’ area of the face, such as the elbow, forearm, or heel, 
have been of similar colour and size to the rash we have described, though 
without the same transient nature and regular recurrence with peaks of tem- 
perature. In the majority of cases the characteristically fixed rash on the 
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‘butterfly’ area of the face and on the palms, the neutropenia, the renal in- 
volvement, the presence of L.E. cells, and the usually greater severity of the 
illness make diagnosis easy. (5) Henoch-Schénlein purpura. In the early stages 


| FJ. 39 [Right LEG | Fu. | Latt 


Fic. 2. Extent of rash after application of Fig. 3. Extent of rash after application 
hydrocortisone ointment to central area of ointment base to central area three 
three times a day from 8.9.54. times a day from 8.9.54. 
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Fic. 4. Inhibition of rash by hyaluronidase. The hyaluronidase and control injections 
were made intracutaneously along the arrow lines on 23.9.54. On 24.9.54, no rash had 
appeared. The tracings show the rash on 25.9.54. 
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of this disease, before purpura appears and when there are only erythematous 
macules and papules, differentiation from the rash of Still’s disease may be 
difficult. These lesions preferentially affect the lower legs and buttocks, while in 
Still’s disease, though these areas may be affected, there are usually lesions 
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elsewhere as well. In the course of a few hours purpura will appear; we have 
not seen this supervene in the rash of Still’s disease. (6) Septicaemia. In 
children presenting a rash, fever, and leucocytosis, repeated blood cultures and 
a thorough search for a focus of infection should eliminate the possibility of 
septicaemia, and there is no response to antibiotics. 


Pathogenesis 

In a 39-year-old woman, who had had a typical rash off and on for eight 
years, and who showed characteristic rheumatoid changes in the hands, the 
effect of various local procedures was tried at a time when she showed a rash 
every evening (although this varied slightly in distribution and amount from 
night to night). Hydrocortisone ointment (24 per cent. w/w) was applied by 
inunction to a marked area on one arm, and the ointment base applied to a 
similar area on the other arm. Application was made twice daily for one week. 
No difference was seen during this time in the amount of rash within the marked 
areas. The procedure was repeated on areas on the legs, with a similar result 
(Figs. 2 and 3). Intracutaneous injection of 0-5 ml. normal saline in one arm 
area, and hydrocortisone acetate (12-5 mg. in 0-5 ml.) in the other, again made 
no difference to the subsequent appearance of the rash. In an area on one leg, 
when rash had been constantly recurring, saline (0-5 ml.) was injected intra- 
cutaneously along one line, and hyaluronidase (500 units of ‘hyalase’ in 0-5 
ml.) along another parallel line 4-5 cm. distant. Subsequent tracings at daily 
intervals for five days showed no rash in the immediate vicinity of the hya- 
luronidase line, but a moderate number of lesions near the saline line. This 
procedure was repeated on two areas on the arms. Rash was present in neither 
area 24 hours later, but at 48 hours the rash was less marked in the vicinity of 
the hyaluronidase-injected area (Fig. 4). Some rash occurred throughout both 
areas after 72 hours, but no tracing was obtained. This effect of hyaluronidase 
has been confirmed in two other patients, both children. The inhibition of rash 
lasted more than 72 hours in a three-year-old boy, who at the time had a profuse 
rash elsewhere, and more than 48 hours in an eight-year-old girl who had re- 
latively constant crops of rash. 


Discussion 

Bywaters, Holborow, and Keech (1951) showed that both in rheumatic fever 
and in rheumatoid arthritis the time taken for the reconstitution of the dermal 
barrier after hyaluronidase injection was greater than in normal subjects; it 
exceeded 42 hours, the normal time ranging from 24 to 42 hours and being less in 
children ; a fact which suggests that the regeneration of substrate for hyaluroni- 
dase is altered in these diseases. In the three patients recorded above, the rash 
was prevented from reappearing for periods ranging in the four experiments 
from 48 to 104 hours, an observation which is in keeping with the findings of 
Bywaters, Holborow, and Keech (1951). The preparation of testicular hyaluroni- 
dase used in these experiments (‘hyalase’) acts not only on hyaluronic acid but 
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also on other substrates, including chondroitin sulphate. The inhibition of rash 
by hyaluronidase suggests that the presence of a substrate similar to hyaluronic 
acid or chondroitin sulphate in the skin is essential for the production of the skin 
lesions of rheumatoid arthritis. 


Summary 

A rash which appears to be specific for this disease occurred in 46 (27-7 per 
cent.) out of 166 children with Still’s disease. In addition it has been seen in 
seven adults out of over 500 with rheumatoid arthritis. The rash is frequently 
associated with intermittent fever, splenomegaly, lymphadenopathy, and other 
signs of activity of the disease, particularly a raised sedimentation rate. It 
occurs characteristically on the limbs (97 per cent.), trunk (82 per cent.), and 
face (59 per cent. of cases with rash), is transient, appears towards evening and 
with high temperatures, and does not spread. It may last, on and off, for a week 
or for many years. It appears usually within two weeks of the onset of the 
disease, or may precede other manifestations by a period ranging from six 
months to three years. Histologically it is characterized by a sparse infiltrate of 
polymorphonuclear cells in the subepithelial layer. Macule formation is in- 
hibited by local injection of hyaluronidase but not by hydrocortisone. 
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Fic. 5. (a) Lesions following scratch. (b) Typical peripheral involvement of limb. (c) Grouped 
lesions on back, with florid rash on arm. (d) Lesions over extensor surface (knee). (e) Rash in 
a child, showing large lesions with pale centres. (f) Marked areola of paler skin round lesions 
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Fig. 6. (a) Confluent areas, with irregular margins. (b) Rash in an adult patient, showing large 

lesions with pale centres. (c) Lesions on inner side of thigh, showing diffuse margins. Note also 

lesions on hand. (d) Raised margins with pale centres. (¢) Grouped lesions over the back, with 
accentuation over the pyjama-cord line. (f) Involvement of face 
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C3. 


Fic. 7. (a) Rash of acute rheumatic fever. (6) Rash of rheumatoid arthritis (haematoxylin and 
eosin, 275) 


ae 

: 


: 
* 
‘ 
= 
3 
q 
4 a 
: 


616.61—005 : 616.12—02 : 616.24 


THE RENAL CIRCULATION IN CHRONIC PULMONARY 
DISEASE AND PULMONARY HEART FAILURE? 


By C. H. STUART-HARRIS, J. MACKINNON, J. D. S. HAMMOND, anp 
W. D. SMITH 
(From the Department of Medicine, the University of 
Sheffield) 


_ Ly spite of much work, the cause of congestive heart failure in chronic pulmonary 
disease is not yet fully understood. It is known that the commonest precursors 
of pulmonary heart failure are chronic bronchitis and emphysema. Moreover 
it has been demonstrated that heart failure, when it develops in patients with 
pulmonary disease, is not accompanied by the usual state of peripheral vaso- 
constriction and a lower-than-normal cardiac output seen in other forms of heart 
failure. Thus there is a clinical distinction to be drawn between anoxic cor 
pulmonale, in which the extremities are warm and cyanotic, and the state of 
‘low-output’ failure seen characteristically in valvular heart disease, in which 
peripheral vasoconstriction is the rule. The discovery that in cor pulmonale, 
during heart failure, the renal circulation is restricted to approximately the 
same level as that found in valvular heart disease (Davies and Kilpatrick, 1951) 
was therefore relatively unexpected. It therefore seemed to us desirable to 
study the renal circulation in patients with chronic pulmonary disease without 
heart failure, in order to elucidate the time-relationship between the advent of 
renal circulatory changes and the onset of congestive heart failure. The renal 
circulatory alterations in cases of pulmonary heart failure, during congestion 
and after recovery from this phase, were also studied in a larger series of patients 
than those observed by Davies (1951). In such patients, and in others with 
chronic pulmonary disease alone, studies were repeated at different times, in 
order to avoid the difficulty of interpreting a function so variable as that of the 
kidney in different individuals. Pulmonary function was also assessed so far 
as possible, in order to assist in characterizing the clinical state of the patients 
studied. 
Methods 


Inulin and p-aminohippurate clearances were used to estimate the glomerular 
filtration rate (G.F.R.) and the renal plasma-flow (R.P.F.) respectively. The 
filtration fraction was calculated as the ratio of the G.F.R. to the R.P.F. The 
haematocrit was used to calculate the renal blood-flow (R.B.F.) The techniques 
previously used by Dick and Davies (1949) in this Department were used, with 
the following modifications. A single intravenous injection of 50 ml. of 10 per 
cent. inulin was given, to which a priming infusion of 1-5 ml. of 40 per cent. 

1 Received February 7, 1956. 
Quarterly Journal of Medicine, New Series XXV, No. 99, July 1956. 
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sodium p-aminohippurate was added. The injection was given during the course 
of a few minutes, and was followed by an intramuscular injection of 3-5 ml. of 
40 per cent. sodium p-aminohippurate. Methocaine was added to the latter 
before injection. Satisfactory blood-levels of inulin and of p-aminohippurate 
were obtained by this procedure. Clearances were determined by urine collection 
by catheter for at least two accurately timed periods of approximately 20 
minutes. The average of the two clearances was obtained, and this figure was 
adjusted by correction to a standard surface area of 1-73 sq. m. Chemical esti- 
mations were only slightly modified, in respect of volumes, from the original 
methods, but a spectrophotometer was used for the colour comparisons. 

Tests of pulmonary function were performed by spirometry, and by the closed- 
circuit method for the estimation of residual air and of the total lung volume, 
in which helium is used (Briscoe, Becklake, and Rose, 1951). The formula for 
prediction of the normal vital capacity was that described by Baldwin, Cour- 
nand, and Richards (1948). Arterial blood gases were estimated by the Van 
Slyke and Neill manometric method (1924). The pH was estimated by means 
of a glass electrode, and the pCO, obtained by reference to the nomogram of 
Singer and Hastings (1948). The standard deviation and the standard error of 
the differences between mean values were calculated by the methods described 
by Hill (1948). 

Normal values for renal clearances. The figures for 14 normal subjects given 
by Davies and Kilpatrick (1951) were uncorrected for surface area, and moreover 
were based chiefly on young subjects. The importance of correcting for surface 
area is obvious in work such as that now reported, and the normal values must 
also be adjusted in terms of age (Smith, 195la). The careful work of Davies 
and Shock (1950) has shown that the effect of age can be predicted by means 
of a formula. According to their formula, in the case of the present series of 
patients, many of whom were in the 40—60-year age-groups, with an average 
of 52 years, the range for the G.F.R. would be expected to be 95 to 110 (mean 
103) ml. per minute, and for the R.P.F. from 400 to 600 (mean 505) ml. per 
minute. The following values were obtained with the above techniques in five 
subjects who had no discoverable cardiac or renal abnormality : 


Subject Age G.F.R. Filtration Haematocrit R.B.F. 
No. (years) (ml./min.) (ml./min.) fraction (%) (ml./min.) 
1 27 119 557 0-21 52 1,152 
2 48 150-3 639 0-23 43 1,121 
3 49 116-5 487 0-23 48 842 
4 50 117-8 437 0-26 48 841 
5 60 61-4 386 0-21 46 530 


Mean values 47 


113 501 0-23 


47 897 


The agreement seems reasonably good for such small numbers, and it is clear 
that Davies and Shock’s figures afford an adequate basis for assessment of 
the results in our own patients. The filtration fraction does not change signi- 
ficantly between the ages of 20 and 60 years, and a mean value of 0-2 for the 


normal agrees with the range of 0-18 to 0-3 found by Davies and Kilpatrick 
(1951). 
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Clinical Details of Patients Studied 
Fifty-five patients with chronic pulmonary disease, with or without con- 
gestive heart failure, have been studied. Table I gives clinical details of 34 
patients studied during or after recovery from heart failure (cor pulmonale). 
Renal function was investigated in 26 of these patients at times varying from 


TABLE I 


Clinical Details and Pulmonary Function in 34 Patients with Pulmonary 


Heart Failure 
Arterial blood gases 


> 
"3 


co. 
: 


ma: 
: 


H. 
H. 
G. 
F. 
D. 
J. 

J. 

H. 
Ss. 

H. 
Ss. 

A. 


A : 


RPArEN Zs 
aaBBa & Be 


oe 61 ee 
*C = Congestive heart failure. R = Recovery from heart failure. 


one to 20 days after their admission, when raised jugular venous pressure, 
oedema, and hepatomegaly indicated the presence of congestive failure, and 18 
patients, including 10 of these 26, were studied during recovery from heart failure, 
when the venous pressure was normal and the oedema had disappeared. The 
renal clearances in the latter patients were performed at times varying from 11 
to 50 days after admission. The duration of heart failure before the day of study 


of chest (% of total 
Age symptoms predicted lung 
Sex (years) (years) Diagnosis value) volume) RE 
45 Chronic bronchitis 62 73 
R 
56 40 Kyphoscoliosis 76 63 R 90 
53 Bronchiectasis 70 63 R 87 55 
39 20 Pneumoconiosis 36 oe 
56 20 Chronic bronchitis (hyper- 71 61 92 
tension) 
45 Chronic bronchitis $1 69 62 @ 64 
R 16 70 ae 
39 15 Chronic bronchitis 72 69 R 50 65-6 
52 4% Bronchiectasis 60 63 c 4 618 $2 
R. 62 26 Chronic bronchitis 53 69 7% 65-3 
tension) aS 
60 33 
624 
66 64 
623 
45-8 
47 
58 10 Chronic bronchitis 36 oe oe We 
60 2 Kyphoscoliosis 37 52 SS 
53 10 Chronic bronchitis 69-7 
56 20 Chronic bronchitis 62 62 
63 61 
3 
1 67 
66S 
72 
31656 
i a 
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of renal function varied widely, and could not be assessed accurately. A history 
of oedema was given by all the patients, but this had been noticed at times 
varying from two weeks to five years before admission to hospital. Only one 
patient (H. G.) had been observed before being studied in the acute phase of con- 
gestive heart failure; this man and 21 other patients with chronic pulmonary 
disease (but without heart failure) are listed in Table II. The mean age of the 


TaB_eE II 


Clinical Details and Pulmonary Function in 22 Patients with Chronic 
Pulmonary Disease 


Vital Residual Arterial blood gases 
Duration capacity air — a 
of chest (% of (% of OO: 
Age symptoms predicted total lung saturation co, pco, 
Patient Sex (years) (years) Diagnosis value) volume) % (vols. %) (mm. Hg) 


45 Bronchiectasis 85 ea 
46 Chronic bronchitis 79 55 
46 Chronic bronchitis 90 ° ee 
Chronic bronchitis be 
51 Chronic bronchitis (right- 91 “ 50 
sided aortic arch) 
Chronic bronchitis 
(senile tuberculosis) 
Chronic bronchitis 
Chronic bronchitis (hyper- 
tension) 
Bronchiectasis 
Chronic bronchitis (hyper- 
tension) 
Chronic bronchitis (hyper- 
tension) 
Chronic bronchitis (pneumo- 
coniosis) 
Bronchiectasis 
Bronchiectasis (asthma) 
Bronchiectasis 
Chronic bronchitis (hyper- 
tension) 
Chronic bronchitis (hyper- 
tension) 
Chronic bronchitis 
Massive fibrosis 
Chronic bronchitis 
Chronic bronchitis 
Chronic bronchitis 


z 
> 


M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
PF 
M 
M 


* Values quoted are mean values in these patients. 


patients with cor pulmonale was 53 years, the range being from 31 to 67 ; six were 
women. The mean age of the patients with chronic pulmonary disease alone 
was 50-5 years, the range being from 28 to 63; only one patient was a woman. 
The diagnosis of the chest disease in the patients with cor pulmonale was 
chronic bronchitis in 22 cases, bronchiectasis in six, gross kyphoscoliosis in three, 
pheumoconiosis in one, and pulmonary fibrosis in two, in one of which the cause 
was considered to be sarcoidosis. Clinical evidence of emphysema existed in all 
the subjects with chronic bronchitis or bronchiectasis, the patient with pneumo- 
coniosis, and two of the patients with kyphoscoliosis. The diagnosis in the 
patients without heart failure (Table Il) was chronic bronchitis in 15 cases, 
bronchiectasis in five, pneumoconiosis and chronic bronchitis in one, and massive 
pulmonary fibrosis secondary to pneumoconiosis in one. One of the bronchitic 
patients also had chronic tuberculosis of the senile variety. One of the patients 
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with bronchiectasis had suffered from asthma. Clinical evidence of emphysema 
existed in all the patients with bronchiectasis, in all but two of the patients with 
chronic bronchitis, and in one of the patients with pneumoconiosis. Most of the 
subjects in both series had suffered from chronic cough and sputum for many 
years. All had had dyspnoea for a shorter period of time, and a greater degree of 
disablement existed in the patients with cor pulmonale than in those without 
this complication. Thus a similar pattern of chronic chest disease existed in 
the two series of patients, and this fact was substantiated by the pulmonary 
function tests. Reduction of the vital capacity, often to a severe degree, was 
present in 27 of the 28 patients with cor pulmonale in whom it was estimated. 
A higher-than-normal percentage of residual air, compared with the total lung 
volume, was found in 15 of the 16 patients thus studied. The exception was the 
patient with pulmonary sarcoidosis (J. J.). The vital capacity was reduced 
below the predicted level in all but two of the patients with chronic pulmonary 
disease listed in Table II. Fourteen of the 15 patients in whom the residual air 
was estimated showed increased percentage of this subdivision of the total lung 
volume ; the exception was the patient with massive fibrosis of the lung (H. S.). 
The mean value of the vital capacities was 57 per cent. of the predicted value 
in the patients with cor pulmonale, compared with 61-5 per cent. in the patients 
with chronic pulmonary disease. The mean value for the percentage of the 
residual air was 61 in 16 patients with cor pulmonale, compared with 62-6 in 
15 patients with chronic pulmonary disease alone. 

The arterial blood gases were studied in 28 of the patients with cor pulmonale 
and in 14 of the patients with chronic pulmonary disease. They showed the 
deviations described in these conditions by other workers, including those found 
by Platts (1953), who was responsible for the estimations in many of the present 
patients. Arterial oxygen saturation was often reduced to a striking degree in 
the patients with pulmonary heart failure, but unsaturation was less severe, or 
absent, in those who had recovered from heart failure or who had never ex- 
perienced this complication. The patient with cor pulmonale secondary to 
sarcoidosis was not anoxic. High carbon-dioxide volumes per cent., and high 
CO, tensions in the arterial blood, were both present in many of the patients 
with heart failure. Lower CO, values were found in those who had recovered 
from failure, but the CO, values in the patients with chronic pulmonary disease 
alone were usually lower still. 

The cardiac findings in the patients with cor pulmonale were typical of the 
latter disease. The rhythm was normal in all but one patient, who had auricular 
fibrillation (J. St.). An audible gallop, a sternal thrust over the right ventricle, 
and radiological evidence of cardiac enlargement were present in many in- 
stances. The blood-pressure was normal in all but three patients; in two 
moderate hypertension was present during and after recovery from heart failure 
(W. B., J. J. D.), and in a third it had been present at a phase of illness earlier 
than that studied (J. 8.). The electrocardiogram frequently showed the changes 
found in cor pulmonale (Kilpatrick, 1951), with prominent P waves, a late R 
wave in leads aVR and V,, and inversion of the T wave in the right ventricular 
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surface leads. A right bundle-branch block pattern was present in five patients. 
The patients with chronic pulmonary disease without heart failure showed no 
clinical evidence of active heart disease. One patient (J. W. B.) had radiological 
evidence suggesting a right-sided aortic arch. The rhythm was normal in all 
this group of patients and the blood-pressure was normal in 16, but moderately 


TABLE IV 


Renal Clearances in Chronic Pulmonary Disease (22 Patients) 


G.F.R. R.P.F. Haematocrit R.B.F. 
(ml./min.) (ml./min.) (ml./min.) 

104-25 831-5 
86 648 
85 635 
127 } 826 
82-4 745 
708 

659-5 

829-4 


100-9 
48 

138 

126 
90-45 
86-2 

112-5 
96 


100-1 


= 


WwW 
A. 
H. 
J. 
Ww. 
J. 
H. 
H. 
Ww 
G. 
H. 
WwW 
A. 
A. 
WwW 
E. 
Ww. 
H. 
J. 
E. 
WwW 


= 


Standard 
deviation 19-48 101-6 
4-155 21-68 

Figures in parentheses refer to number of observations. 

G.F.R. = glomerular filtration rate. R.P.F. = renal plasma-flow. 

F.F. = filtration fraction. R.B.F. = renal blood-flow. 
raised in five instances. The heart showed no evidence of enlargement on radio- 
graphy. The electrocardiogram was normal in many patients, but T-wave 
inversion was present in the precordial leads V, to V, in five patients, though it 
did not always persist. The patient H. G., who developed heart failure two years 
after his initial study as a case of chronic bronchitis, had shown T-wave in- 
version in leads V, and V, in both phases of illness. His blood-pressure was 
190/105 before the advent of failure, and 140/85 in the latter phase. His arterial 
oxygen saturation was 80 per cent. in the earlier phase, but only 62 per cent. 
when heart failure developed. The arterial CO, was 51-6 volumes per cent. in 
his earlier illness, and 62-4 volumes per cent. when failure was present. 


Renal Clearance Values 
The results obtained in the patients with cor pulmonale are given in detail 
in Table III, one half of which describes the values in patients with congestive 


Patient 
(2) 
(1) 
(1) 
(2) 
(2) 
3 (2) 
(1) 
(2) 117-15 390-5 0-3 44 734 
(1) 90 284 0-3 51 580 ee 
(2) 114 467 0-24 50 935 peek. 
(2) 108-5 350 0-29 47 715 Jame: 
(2) 17-7 342 0-23 53 738 
(1) 105-3 504 0-2 42 889 iret 
(5) 414 0-23 47 805 
(1) 235 0-2 52 495 5 
| (1) 707 0-19 44 1,258 i; 
(2) 564 0-29 53 1,200 
(2) 394-5 0-21 43 671 ae 
(3) 267 0-3 51 552 
(1) 345 0-28 47 656 
400-0 0-24 47-6 768-6 


396 STUART-HARRIS, MACKINNON, HAMMOND, SMITH 


heart failure, and the other the results during recovery from failure. Patients 
studied in both clinical phases, at intervals of from 11 to 50 days, are underlined, 
and the full results on such patients are described separately in Table VI. When 
more than one estimation of renal clearances was made during the same clinical 


TABLE V 
Renal Clearance Values : Analysis of Differences 
Standard error 
of difference 
Means Difference of means 
Glomerular filtration rate: 
Congestive heart failure 
Recovery from failure 94-7 18 6-66 * 
Congestive heart failure 76-7 
Chronic pulmonary disease . 100-1} 23-4 6-48 * 
{ Recovery from failure 
|Chronic pulmonary disease . 100-1 5-4 6-06 
Renal plasma-flow : 
Congestive heart failure ‘ 227-3 
from failure 381-5 154-2 22-7 * 
Congestive heart failure ‘ 227-3 
Chronic pulmonary disease . , ‘ 400-0 172-7 25-93 * 
Recovery from failure ‘ ‘ 381-5 
{ Cheonie pulmonary disease . 400-0 18-5 27-97 
Renal blood-flow: 
Recovery from failure 770-6 303-3 46-92 * 
Congestive heart failure ‘ 467-3 
Chronic pulmonary disease . ‘ ‘ 768-6 301-3 49-29 * 
{ Recovery from failure ‘ 770-6 
\Chronic pulmonary disease ‘ 768-6 2-0 52-18 


* Statistically significant. 


phase (during or after recovery from heart failure), the figures shown in Table III 
are the mean of the two or more estimations. 

The results obtained in the patients with chronic pulmonary disease alone 
are set out in Tables IV and VII. Table IV gives the mean values where more 
than one estimation was performed, and the details of individual clearances in 
such patients are given in Table VII. In both Table VII and the corresponding 
Table VI (cor pulmonale patients studied repeatedly) figures are given for the 
percentage changes in the glomerular filtration rate (G.F.R.) and renal plasma- 
flow (R.P.F.) during the interval separating the two or more estimations. 
Table V presents the summary of the means of the G.F.R., R.P.F., and renal 
blood-flow (R.B.F.) for both sets of patients, based on Tables III and IV. The 
differences between the means, and the standard errors of the differences, are 
shown. It will be seen from Table V that an increase was found in the mean 
values for G.F.R., R.P.F., and R.B.F. in the patients with cor pulmonale studied 
during recovery, compared with the figures for the patients studied during con- 
gestive heart failure. The differences between the means were all statistically 
significant, and represented a percentage increase of 23-4 per cent. for the 
G.F.R., 67-8 per cent. for the R.P.F., and 64-8 per cent. for the R.B.F., during 
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recovery from failure. Reference to Table VI, where the results are shown in 
individual patients, in failure and out of failure during recovery, confirms the 
mean values. Thus an increase in the G.F.R. during recovery was found in 
seven of the 11 attacks of failure in the 10 patients, and in the R.P.F. in 10 of 
the 11 instances. Considerable individual variation in the degree of increase 


Taste VI 
Changes with Recovery from Congestive Failure in the Same Patient 


G.F.R. R.P.F. 4 R.B.F. Changes in G.F.R. Changes in R.P.F. 
Pate Phase* (ml./min.) (mil./min.) (ml./min.) (%) (%) 

9.7.52 67 250 } 499 
27.8.52 54-6 331 663 


356 


21.3.50 90 
102-6 435 


11.4.50 
7.11.50 


795 


854 
0-23 991 


0-3 624 
0-22 1,049 


212 0-5 365-5 
380 0:34 761 Increase 80 


71-25 216 0-3 502 
92-7 287 0-2 683 Increase 30 Increase 32 


: * C = Congestive heart failure. R = Recovery from failure. 
G.F.R. = glomerular filtration rate. R.P.F. = renal plasma-flow. F.F. = filtration fraction. R.B.F. = renal blood-flow. 


Cc 
R 
Cc 
R 
c 
R 
R 
R 
Cc 
R 


19.11.53 
8.12.53 


was seen. The filtration fraction fell during recovery, because the degree of in- 
crease of the G.F.R. was usually less than that of the R.P.F. The haematocrit 
values altered little. The mean renal clearances in the patients with chronic 
pulmonary disease did not differ from those found in the patients with cor 
pulmonale during recovery from heart failure. They differed significantly, how- 
ever, from the values obtained during congestive heart failure. It is therefore 
clear that an improvement in the renal circulation occurs during recovery from 
heart failure due to chronic pulmonary disease, and is such that the circulation 
becomes indistinguishable from that existing in patients with chronic pulmonary 
disease who have never suffered from heart failure. 

Table VII shows the results obtained by repetition of the renal clearance tests 
in patients with chronic pulmonary disease, at either long or short intervals of 
time. The 10 patients studied at intervals of three or more years showed rela- 
tively small changes. During these years of observation the clinical condition 
of the patients fluctuated as remissions and exacerbations of the bronchitis 

pd 


Patient 
J.A. 
1.T.C.@ . 0-25 808 
0:34 887 Increase 13 Increase 22 yp. aS 
(6) . 0-3 618 
22.11.50 4 388 0-19 843 Decrease 14 Increase 39 as fi 
R.D.. + 2.10.52 100 379 0-26 695 
21.10.52 96 365 0-26 730 Decrease 4 Decrease 3-5 eT 
D.H.. . 8250 36-5 185-5 0-2 364 
7.3.50 65-6 504 0-13 885 Increase 144 Increase 202 eae th 
30.3.50 89-25 560 0-17 977 Le 
4.4.50 95-5 532 0-19 949 Final increase 152 Final increase 146 es a 
11.4.50 92:3 456 0-24 800 
H.A.M. .  23.2.50 89-8 322 0-3 618 
8.3.50 102-9 423 0-26 844 Increase 14 Increase 31 a: 
am. . 44-3 138 0-3 264 
4.2.52 88 437 02 CsiIncrease 98 Increase 217 
S.P.. . 105.50 972-328 
23.5.50 96-2 396-5 Decrease 1 Increase 22 
A.R. 19.3.5 106 344 
25.4.55 123-5 56S Increase 16 Increase 64 
130 
t, 
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occurred. However, seven of the 10 patients thus studied had gained somewhat 
in regard to their pulmonary function, two had not altered, and one had 
deteriorated slightly over the years. Table VII shows that the G.F.R. decreased 
four times (by from 10 to 25 per cent.), increased four times (by from 14 to 18 
per cent.), and did not change in two patients. The R.P.F. decreased six times 


TaBLeE VII 


Repeated Renal Function Tests in Patients with Chronic Pulmonary 
Disease 


(a) Long-term studies 


Age G.F.R. R.P.F. R.B.F. Change inG.F.R. Change in R.P.F. 
Patient (years) Date (mil./min.) (ml./min.) F.F. (ml./min.) (%) (%) 
W.A. fi) 45 9.1.52 109-6 475-5 0-24 841 
(ii) 48 1.9.55 98-9 444 0-22 822 Decrease 10 Decrease 7 


T. B. (i) 11.5.49 135 453 0-3 825 


(ii) 52 23.2.55 119 455 0-25 827 Decrease 13 Nil 


IW.B. 4.5.51 399 0-19 737 


(ii) 55 17.355 88 407 0-22 753 Increase 14 Nil 


(i) 5.4.49 118-7 430 0-32 745 
(ii) 57 3.6.55 101-6 347 0-28 574 Decrease 14 Decrease 19 


fi) 4 31.2.51 134-3 441 03 825 
(ii) 52 2.6.55 100 340 03 643 Decrease 25 Decrease 23 


(i) 16.11.50 105-9 416 0-25 832 
(ii) 68 21.4.55 122-2 519 0-24 1,038 Increase 15 Increase 25 


(i) 7.2.50 115-3 0-2 1,426 
(i) 57 30.6.55 136-7 459 0-38 975 Increase 18 Decrease 31 


(i) 


5.12.49 91-2 482 0-19 794 


(ii) 66 1.4.55 89-7 307 0-23 548 Nil Decrease 36 
(i) 41 3.8.50 94 271 0:34 331 

J. T. (ii) 43 5.3.52 54:2 209 0-22 497 Increase 17 Increase 18 
(iii) 46 27.6.55 110 320 0-34 627 
A.L.R. (i) 42 9.2.49 123-7 433 0-26 832 


(v) 48 14.1.55 124-7 394 0-3 938 Nil Decrease 9 


(b) After shorter periods of time 


H. G. fi) 40 13.11.50 110-3 332 0-29 829 
171 0-36 384 


11.7.51 
27.11.52 


68-5 
87 


304 
381 


0-24 
0-23 


659 
817 


(i) 7.2.49 


1.3.49 


74 
99 


355 
432 


0-22 
0-23 


645 
771 


(i) 
(ii) 


18.1.55 78 247 0-27 467 
14.2.55 139 453 0-32 963 Increase 78 Increase 83 


(ii) 13.3.50 61-6 259 0-24 471 
(iii) 20.4.50 87-5 439 0-19 757 
(iv) 17.5.50 107-1 544 0-19 1,025 Increase 73 Increase 110 


* Onset of congestive heart failure. 
G.F.R. = glomerular filtration rate. R.P.F. = renal plasma-flow. F.F. = filtration fraction. R.B.F. = renal blood-fiow. 


(by from 7 to 36 per cent.), increased twice (by from 18 to 25 per cent.), and did 
not alter in two patients. 

Four other patients were studied repeatedly at intervals of less than three 
years. Patient H. G. developed congestive heart failure two years after his first 
investigation, and his clearances then declined, the G.F.R. by 17 per cent. and 
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the R.P.F. by 48-4 per cent. This was the largest decline in renal plasma-flow 
in this group of patients. Another patient (W. M.) was studied twice, with an 
interval of 16 months. On each occasion he was suffering from an acute exacer- 
bation of chronic bronchitis. The G.F.R. and R.P.F. were larger in value by 
27 and 25 per cent. respectively on the second occasion. The remaining patients 
(W. R. B., H. M., and A. L. R.) were studied during acute exacerbations of 
bronchitis and, one month later, during clinical recovery. All showed an increase 
in the G.F.R. and R.P.F. in the latter phase ; the values were increased by 34 


Tasie VIII 
Renal Clearances in Patients with Pulmonary Heart Failure Studied at 
Long Intervals 
Clinical 
Interval phase at 
between time of GFR. R.P.F. Haematocrit R.B.F. 
Patient Date studies study* (ml./min.) (ml./min.) FF. % (mil./min.) 
J.T.C.  22.11,50 years R 74 388 0-19 54 843 
23.3.55 M 83 252 0-3 47 475 
R. D. 21.10.52 24 years R 96 365 0-26 50 730 
19.4.55 M 103 286 0-34 45 519 
F. Hi. 16.11.50 4} years Cc 62:5 211 0-29 54 460 
3.7.55 M 105 347 0-3 64 754 
W. Si. 1949 5 years c 71-5 223 0-32 50 476 
24.6.55 M 73 351 0-29 54 545 


* C = Congestive heart failure. R = Recovery from failure. M = Heart failure not present; under 
maintenance therapy. 

G.F.R. = glomerular filtration rate. R.P.F. = renal plasma-flow. F.F. = filtration fraction. R.B.F. = 
renal blood-flow. 


and 21 per cent. respectively for W. R. B., and by 78 and 83 per cent. for H. M. 
The patient A. L. R. was studied repeatedly in 1950, in addition to the widely 
separated studies in 1949 and 1955. In 1950 his clearances improved remarkably 
during the two months of study, with an increase in the G.F.R. of 73 per cent. 
and in the R.P.F. of 110 per cent. No signs of cardiac failure were present during 
the acute stage of illness, nor have congestion and oedema developed during the 
subsequent years. During 1951 the electrocardiogram showed changes indicative 
of right ventricular strain, but these changes soon disappeared. In spite of many 
admissions to hospital with acute febrile disturbances, believed to be exacerba- 
tions of the generalized bronchitis and bronchiectasis from which he suffers, this 
patient remains free from cardiac failure without treatment with diuretics. He 
is grossly incapacitated by his poor pulmonary function. The results in A. L. R., 
W. R. B., and H. M. suggest that acute temporary alterations in the renal 
circulation, in the same direction as those accompanying heart failure, do de- 
velop at other times in patients with chronic pulmonary disease. Such altera- 
tions perhaps signify that the long period preceding the development of heart 
failure in patients with chronic bronchitis and emphysema includes phases of 
temporary circulatory alteration, which for some reason are not accompanied 
by the signs of congestive heart failure. 

Table VIII gives the results in four patients with cor pulmonale who were 
studied after some years of successive relapse and recovery from heart failure, 
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and who were kept free from congestion only by the rigorous pursuit of main- 
tenance therapy with diuretics and restriction of salt intake. The values for the 
R.P.F. found in patients J. T. C. and R. D. in the later period are lower than 
after recovery from failure some years before. In patients F. Hi. and W. Si. 
the original studies were performed during congestive heart failure, and the 
maintenance levels are better than the earlier results. But in W. Si. the differ- 
ence in the G.F.R. is insignificant, and the levels for the R.P.F. and R.B.F. 
during maintenance are lower than the mean figures for these clearances in 
patients recovering from failure. These results may indicate that a progressive 
deterioration of renal clearance occurs in some patients with heart failure, in 
spite of their periods of freedom from oedema and venous congestion. 


Discussion 


In spite of the contributions of many workers (Smith, 19516), no full 
explanation of the altered renal haemodynamics in congestive heart failure 
has yet been formulated. In regard to congestive heart failure secondary to 
chronic pulmonary disease, little additional information is available since the 
work of Davies and Kilpatrick (1951), of Davies (1951), and of Fishman, Max- 
well, Crowder, and Morales (1951). Davies (1951) showed that the characteristic 
reduction in glomerular filtration rate and in renal plasma-flow during con- 
gestive heart failure was often reversible when failure was due to pulmonary 
disease, so that the renal clearances might reach almost normal values as re- 
covery from failure occurred; this reversal in function was not observed in 
valvular heart disease. Fishman, Maxwell, Crowder, and Morales (1951), how- 
ever, found that persistent diminution in renal function, chiefly in renal plasma- 
flow, remained even after recovery from heart failure due to cor pulmonale. 
The present findings not only support Davies’s conclusions, but indicate that 
the renal circulation after recovery from heart failure of pulmonary origin is 
restored to the level found in patients with chronic pulmonary disease who have 
never suffered from heart failure. The bearing of these renal circulatory changes 
on renal function, so far as the excretion of water and salt is concerned, is of 
course a matter of dispute. Nevertheless restoration of the filtration rate to 
normal, unless accompanied by increased reabsorption of sodium, would per- 
mit a greater excretion of salt. This would agree with the clinical observation 
that pulmonary heart failure is remarkably reversible, even though recovery is 
often again reversed in the direction of failure by fresh exacerbations of the 
pulmonary infection. Data also exist which suggest that, when successive 
attacks of congestive failure occur in spite of treatment with diuretics over 
prolonged periods, the renal circulation is not maintained at as good a level as 
shortly after recovery from failure. This observation may explain the difference 
between Davies’s (1951) and our own findings and those of Fishman, Maxwell, 
Crowder, and Morales (1951). 

The renal clearance values in the present series of patients with chronic pul- 
monary disease who had not experienced heart failure cannot be regarded as 
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being below the normal range. This is certainly true of the glomerular filtration 
rate, though the mean renal plasma-flow was in fact below that calculated for 
the mean age of the patients. The fact that no correlation was discernible 
between the severity of the pulmonary disease, as judged by pulmonary func- 
tion, and the degree of disturbance of the renal blood-flow, did not suggest that 
the latter, if regarded as abnormal, was thereby correlated with the pulmonary 
condition. Few published reports have given detailed findings in regard to the 
renal function in chronic pulmonary disease. The most recent report in which 
values for renal clearances in such patients are mentioned, namely that of 
Judson, Hollander, Hatcher, and Halperin (1955), stated that in patients with 
chronic pulmonary disease, either with or without failure, low values were 
obtained for both the glomerular filtration rate and the renal plasma-flow, with 
high filtration fractions. These authors’ findings were similar to our results in 
cases of cor pulmonale, rather than in patients who showed no evidence of heart 
failure. An important additional finding was that in chronic pulmonary disease 
with or without heart failure, as in cases of valvular heart disease, exercise pro- 
duced a further fall in the renal plasma-flow. The renal clearances in our patients 
with chronic pulmonary disease appeared to be well sustained for three or more 
years in the absence of cardiac failure. No deterioration in pulmonary function 
occurred during these long periods of study, but the patients were ageing. For 
this reason the small decreases in glomerular filtration rate or in renal plasma- 
flow encountered in some patients could not be regarded as being of great 
importance. The sharp increases encountered in three subjects during recovery 
from acute exacerbations of bronchitis appeared of considerable significance, in 
view of the fact that none of the subjects was in a state of cardiac failure 
during the acute phase of illness. These acute alterations of the renal circulation 
occurring with exacerbations of bronchitis were qualitatively and quantitatively 
of the same order as those found during recovery from heart failure. The after- 
history of one of these subjects indicated that congestive failure was not even 
impending ; otherwise such failure would surely have developed during the 
subsequent five years of progress, which have been punctuated by several 
attacks of acute bronchitic exacerbation. 

The mechanism of the alteration in the renal haemodynamics in cor pulmonale 
was considered by Davies (1951) to be possibly related to four factors. These 
were alterations in the cardiac output, in the arterial oxygen saturation, in the 
pulmonary blood-pressure, and in the venous pressure. Of these four factors, 
two might be of importance in patients with pulmonary disease alone. The pul- 
monary artery blood-pressure is known to be raised slightly above normal levels 
in patients with chronic pulmonary disease, such as those in the present series 
(Whitaker, 1954). The latter author, however, did not study pressures during 
acute bronchitic exacerbations, and it is possible that even higher pressures 
would have been encountered in these phases. The pressures encountered in the 
congestive phase of cor pulmonale are generally raised to levels above those 
found in chronic pulmonary disease alone (Borden, Wilson, Ebert, and Wells, 
1950; Mounsey, Ritzmann, Selverstone, Briscoe, and McLemore, 1952); and 
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from the observations of Werké, Ek, Varnauskas, Bucht, Thomasson, and 
Eliasch (1955) and Judson, Hollander, Hatcher, and Halperin (1955) no clear 
correlation between the height of the pulmonary blood-pressure and the renal 
blood-flow has been ascertained in pulmonary or other forms of heart failure. 
Anoxia is a more difficult factor to discuss. So many of the circumstances in 
cor pulmonale seem to be correlated with the degree of oxygen unsaturation 
of the arterial blood, that it would be unwise to dismiss this factor in connexion 
with the renal circulatory alterations in chronic bronchitis. The work of Fish- 
man, Maxwell, Crowder, and Morales (1951) and of Davies (1951), however, sug- 
gested that relief of anoxia in cor pulmonale caused a further fall in the renal 
blood-flow, and that further anoxia caused an opposite change. Giving oxygen 
to patients with cor pulmonale may cause a rise in the blood carbon-dioxide 
content, and thus does not restore the blood gases to normal. Simpson (1954) 
and Westlake (1954) considered that anoxia and elevated CO, levels (hyper- 
capnia) accompany acute bronchitic exacerbations in patients with emphysema. 
Though the values in many of our patients (Platts, 1953) have not been similarly 
raised, occasional instances of anoxia and hypercapnia have been found. The 
blood gases were estimated in only one of the three patients (H. M.) who ex- 
hibited an acute alteration of the renal circulation, and a moderate degree of 
anoxia (71 per cent. arterial oxygen saturation) and hypercapnia (CO, 67-4 vols. 
per cent.; pCO, 65 mm. Hg) was found in the acute phase. These alterations 
disappeared during recovery. It is impossible, therefore, to dismiss alteration 
of the blood gases as unimportant in connexion with the renal circulation in 
chronic bronchitis, though it seems unlikely that these are correlated changes. 

A further possible mechanism for the altered renal haemodynamics in heart 
failure has been put forward by Brod, Fejfar, and Fejfarova (1954), who sug- 
gested that adrenergic impulses produce these effects. Their hypothesis was 
based upon the demonstrable similarity between the action of adrenaline on 
renal function (Smith, 1939-40) and the changes in heart failure, and also upon 
the action of adrenolytic substances on the renal circulation in the latter state. 
Some form of reflex neuro-humoral mechanism, causing constriction of the renal 
vasculature, may certainly be the explanation. If so, it occurs in spite of the fact 
that pyrexia, which is known to induce renal vasodilation (Maxwell, Gomez, 
Fishman, and Smith, 1953), often accompanies acute bronchitic exacerbation or 
acute relapse in cor pulmonale. 

Whatever may be the explanation of the renal circulatory changes in heart 
failure, the significance of the temporary changes described above in cases of 
bronchitis and emphysema seems to be that the circulatory system is involved 
in this disorder long before heart failure is established. The alteration in the 
renal circulation in valvular disease before the onset of heart failure (Blegen and 
Aas, 1950; Heller and Jacobson, 1950; Werké, Ek, Bucht, and Eliasch, 1952) 
appears to be a parallel observation. But in most forms of heart disease involve- 
ment of the renal circulation rarely seems to be of a temporary character, and 
even when the general circulation is improved by recovery from failure, or by 
surgical measures such as mitral valvuloplasty (Judson, Hatcher, Hollander, 


pes 

f 


RENAL CIRCULATION IN CHRONIC LUNG DISEASE 403 


and Halperin, 1955), the renal circulatory improvement is relatively small. In 
the case of chronic bronchitis and emphysema much bigger fluctuations in the 
renal circulation are encountered during and after recovery from heart failure. 
The temporary renal ischaemia encountered in a few patients with acute bron- 
chitic exacerbation may be indicative of short periods of circulatory distress 
which precede the ultimate state of heart failure. The latter may perhaps be 
regarded as merely the final stage of an involvement of the circulation which has 
begun many years before. Certainly, though many authors state that pulmon- 
ary heart failure appears suddenly and without warning, many patients known 
to us have stated that they had intermittent oedema of the legs for some 
months before its ultimate persistence. In any case, the particular attack of 
cold or of bronchitis which may immediately precede the full presentation of 
heart failure is not necessarily regarded by the patient as being more severe, or 
in any way unusual, compared with past illnesses. The patient regards his 
swollen feet and legs with astonishment, without relating them to the chronic 
chest disease to which he has become accustomed. 
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Summary 


1. There were no material differences in the renal circulation, as ascertained 
by clearance techniques, between 18 patients recently recovered from con- 
gestive heart failure due to chronic pulmonary disease and 22 patients suffering 
from the latter condition who had never experienced heart failure. 

2. During the congestive phase of cor pulmonale in 26 patients, both the 
glomerular filtration rate and the renal plasma-flow were significantly depressed 
below the levels found in recovery from failure in 18 patients ; the latter included 
10 of the former group. The renal blood-flow was similarly depressed, and the 
filtration fraction raised, during heart failure, though both deviations were 
reversed during recovery. 

3. Ten patients with chronic pulmonary disease (chronic bronchitis or bron- 
chiectasis, or both, with emphysema) who maintained their pulmonary function 
without deterioration for a number of years, and who did not develop heart 
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failure, maintained a relatively unaltered level of renal clearance over the same 
period. 

4. Development of heart failure in one subject with chronic bronchitis and 
emphysema was accompanied by a considerable fall in renal plasma-flow and 
a lesser fall in glomerular filtration rate, compared with the values obtained two 
years previously. 

5. Three patients with chronic pulmonary disease but without heart failure, 
studied during acute exacerbations of bronchitis and again during recovery, 
showed improvement in the renal circulation similar to that seen in patients 
with heart failure. 

6. It is suggested that temporary episodes of renal ischaemia occur in patients 
with chronic pulmonary disease, and that these episodes may precede the de- 
velopment of congestive heart failure. 

7. The mechanism of such ischaemic episodes is discussed. 


ADDENDUM 


Since this paper was submitted another of the patients with chronic pulmonary 
disease (A. A.) previously studied has developed congestive heart failure. As in 
the case of H. G., the renal clearance values declined at the onset of heart failure 


compared with those obtained 11 months previously. The actual values ob- 
tained were as follows: 


G.F.R. R.P.F. Filtration R.BF. 
(ml./min.) (ml./min.) fraction (ml./min.) 
Before failure 86 318 0-26 648 
Onset of failure 77 167 0-46 315 
Recovery from failure 124 454 0-27 856 
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CONGESTIVE HEART FAILURE IN THE ELDERLY! 


By P. D. BEDFORD anp F. I. CAIRD 
(From the Cowley Road Hospital, Oxford) 


TExTBOOKS of cardiology stress the gravity of the prognosis of congestive heart 
failure at all ages, and emphasize its dependence on the cardiac aetiology and 
the precipitating factor. Thus Wood (1950) wrote: ‘The prognosis . . . of con- 
gestive heart failure depends very much on its cause. When associated with 
diseases that can be cured or improved, such as thyrotoxicosis, the outlook is 
excellent. On the other hand, when it occurs in the natural course of chronic 
and incurable heart disease, few patients survive more than a year. Between 
these extremes are cases of incurable heart disease in which failure has been 
precipitated by some adverse factor which is either transient or which can be 
improved or cured’. Little has been written on the prognosis of heart failure in 
the elderly. Some 11 per cent. of Boyer, Leach, and White’s (1941) series of 748 
patients were aged 70 years or more, and 90 per cent. of these older patients 
were dead, or still showing heart failure when at rest, at the end of three months, 
compared with 64 per cent. of the whole series. They remarked: ‘Thus it is 
apparent, and not very surprising, that regardless of other circumstances, con- 
gestive heart failure over 70 years of age carries a grave prognosis’. Some 
physicians, however, feel that the prognosis of heart failure in the elderly is not 
so serious as has been generally believed, and may possibly be better than in 
younger age-groups (Bedford, 1952). Thus Sonnek (1954) wrote: ‘The age of 
the old patient is not prognostically significant except in extreme cases’, and 
‘the outlook is not so bad as one might think’. He too stressed the prognostic 
importance of a treatable precipitating factor. The present study is an attempt 
to define more precisely the prognosis, to assess the prognostic importance of the 
aetiological factors, and to analyse the causes of death, in elderly patients with 
congestive heart failure. 


Patients Investigated 


In the 46 months from July 1, 1949, to April 30, 1953, 1,630 patients aged 65 
years and over were admitted to the Geriatric Unit, Cowley Road Hospital, 
Oxford. In 231 of these patients (14 per cent.) a diagnosis of congestive heart 
failure was made according to the criteria given below. Table I shows the 
distribution by age and sex of the 1,630 patients and the 231 with congestive 
heart failure. The incidence of congestive heart failure was higher at all ages in 
men than in women, and tended to rise with age in both sexes. Many of the 
patients were in advanced, obstinate, or recurrent heart failure, and had received 
treatment elsewhere, at home or in hospital. All were under the care of one 

1 Received February 4, 1956. 
Quarterly Journal of Medicine, New Series XXV, No. 99, July 1956. 
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physician, and all but one were seen by him personally. Of the 231 patients 
with congestive heart failure all but two were successfully followed up, their 
state on May 1, 1955, being known. The follow-up was made in the great 
majority of cases by reference to the hospital records, in some by communication 
with the patient’s general practitioner, and in some with the assistance of the 
hospital’s almoners. Two years was chosen as the minimum period of follow-up 


I 


Incidence of Congestive Heart Failure by Age and Sex in 1,630 Consecutive 
Patients aged 65 Years and over Admitted to Hospital 


In this and the following Tables C.H.F. = congestive heart failure. 


Men Women Total 

Ry = Rey Ry = 

Age 3 3 3 = 3 

65-69 ‘ 119 14 11-8 118 ll 9-3 237 25 10-6 
70-74 : 148 21 14-2 214 19 8-9 362 40 11-1 
75-79 ° 194 28 14-6 228 24 10-5 422 52 12-3 
80-84 ‘ 152 36 23-6 219 36 16-4 371 72 19-4 
85-89 . 70 16 22-4 116 16 13-8 186 32 17-2 
90 and over 18 4 22-2 34 6 17-6 52 10 19-2 
Total . 701 119 17-0 929 112 12-0 1,630 231 14-2 


because Grant (1933) found ‘ the average life in the presence of venous con- 
gestion’ to be two and a half years. Data concerning the 229 patients at the end 
of the first 12 months have, however, been included for completeness. One hun- 
dred and sixty-two patients were followed up for three years or more, and 92 for 
four years or more. 

Diagnostic criteria. Congestive heart failure was diagnosed when dyspnoea, in- 
creased jugular venous pressure, hepatomegaly, systemic oedema, and crepita- 
tions at both lung bases were present together at the time of examination in this 
hospital. Although coronary atherosclerosis does not necessarily imply myo- 
cardial ischaemia, the latter is presumed to be a constant aetiological factor in 
this age-group, whether or not frank infarction is demonstrable (see the dis- 
cussion of incidence on page 419). The adjective ‘ischaemic’ is therefore to be 
understood as qualifying all the groups listed below (‘hypertensive ischaemic’, 
‘thyrotoxic ischaemic’, &c.). 

Hypertension. Patients in whom a diastolic blood-pressure of 100 mm. Hg 
or more had been recorded at any time were considered hypertensive. All other 
patients were considered to be normotensive, whatever the level of the systolic 
pressure. No attempt has been made to divide the hypertensive patients into 
groups according to the aetiology of the hypertension (Gavey, 1949). 

Patients with normal blood-pressure, and no evidence of any of the cardiac 
conditions discussed below, are grouped together as normotensive. Patients with 
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other cardiac conditions, for example, rheumatic heart disease, as well as hyper- 
tension, have been grouped under the other condition, since the coexistent 
hypertension in the present study did not appear to affect the prognosis. 

Aortic valve disease. Aortic stenosis was diagnosed only in the presence of 
clinical or electrocardiographic evidence of left ventricular enlargement, and the 
typical harsh systolic murmur with mid-systolic accentuation, usually best heard 
at the base of the heart and conducted into the neck, together with a diminished 
aortic second sound. A thrill, a ‘plateau’ pulse, and the radiological demonstra- 
tion of aortic valvular calcification were not essential requisites for the diagnosis. 
These criteria are similar to those used by others (Kumpe and Bean, 1948; 
Lewes, 1951), and have been validated by some 150 necropsies in about 200 cases 
(Bedford, 1955). Aortic incompetence was diagnosed when a blowing dimi- 
nuendo murmur was heard early in diastole, regardless of the degree of impact 
on the circulation. Aortic valve disease was considered syphilitic in origin when 
pure aortic incompetence and positive blood Wassermann and Kahn reactions 
were found. If mitral valve disease was present, the aortic valve disease was 
classified as rheumatic in aetiology, whatever the dominant valvular lesion. All 
other cases were classified as ‘atheromatous’ in aetiology, without prejudice to 
their exact pathogenetic basis: this group of ‘atheromatous’ aortic valve disease 
is referred to throughout as aortic. 

Rheumatic heart disease was diagnosed in life when a persistent mitral mid- 
diastolic or presystolic murmur was heard, whatever the coexistent valvular 
lesion ; in a few cases mitral disease was unsuspected in life, but was found at 
autopsy. Mitral stenosis and incompetence have not been separated in this 
study, but subsequent experience and more recent diagnostic criteria (Wood, 
1954) leave no doubt that in most cases mitral incompetence was the dominant 
lesion. This group includes those cases of aortic valve disease considered to be 
rheumatic in origin (see above). 

Chronic pulmonary heart disease was diagnosed when there were a history and 
physical signs of chronic lung disease, together with clinical or electrocardio- 
graphic evidence of right ventricular hypertrophy or stress, or with the post- 
mortem finding of a right ventricular wall more than 6 mm. thick, or with both 
these findings. 

Thyrotoxicosis was suspected in the presence of a goitre with persistent tachy- 
cardia or rapid auricular fibrillation unresponsive to digitalis and not otherwise 
explained. In some cases radioactive iodine tracer tests were used to confirm 
the diagnosis, but the chief diagnostic criterion was a favourable response to 
antithyroid therapy. 

Anaemia was considered a contributory factor when a haemoglobin level of 
69 per cent. (10-2 gm. per 100 ml.) or less was found at the time of the episode 
of congestive heart failure. 

The groups designated ‘thyrotoxic’ and ‘anaemic’ contain all patients with 
thyrotoxicosis or anaemia as defined, whatever the other coexistent cardio- 
logical condition. 


Miscellaneous. Two patients with combined pulmonary heart disease and 
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‘atheromatous’ aortic valve disease, one with pulmonary and rheumatic heart 
disease, and one with heart failure due to myxoedema, have been classified 
under this heading. 

Cardiac rhythm. Patients showing paroxysmal or established auricular 
fibrillation at any time during the period of study have been grouped together 
as having auricular fibrillation. ‘Miscellaneous (abnormal) rhythms’ include 


TABLE II 


Aetiology and Fate of 229 Cases of Congestive Heart Failure followed for 
12 Months 


Proportion of patients surviving 


Aetiology 


$ 
Age-group (years) > 
23 8 
Normotensive . 82 36 1/7 3/8 12/25 14/22 3/15 4/5 37/82 45 20/46 17/36 
Hypertensive . 65 28 3/8 6/13 2/13 7/24 2/6 1/1 21/65 32 15/33 6/32 
‘Aortic’ 24 10 nil 3/6 0/3 6/11 0/3 I/1 10/24 42 5/11 5/13 
Rheumatic 13 6 nil 1/4 O/f8 Wl 1/3 = 1/2 4/13 31 0/1 4/12 
Pulmonary 14 6 1/3 0/3 1/2 0/3 1/2 0/1 3/14 21 3/12 0/2 
Syphilitic 4 2 0/1 0/1 0/1 0/1 nil nil 0/4 0 0/4 nil 
Thyrotoxic 7 3 1/2 nil 2/2 nil nil 3/7 43 3/6 
vs ‘Anaemic’ P 16 7 0/3 1/1 2/4 0/6 1/2 nil 4/16 25 2/9 2/7 
& Miscellaneous . 4 2 nil 0/1 0/1 0/1 O/1 nil 0/4 0 0/1 0/3 
Total 229 100 5/25 15/39 17/52 30/71 8/32 7/10 82/229 45/118 37/111 
Survivors per 
cent. . 20 38 33 42 25 70 8635-8 os 38-1 33-3 


partial and complete heart block, whether or not coexistent with auricular 
fibrillation, and paroxysmal tachycardia. 

Treatment was on orthodox lines, with the exception that very early ambula- 
tion was the rule, whatever the aetiology of the congestive heart failure. It con- 
sisted of a low-sodium diet, at first often that described by Bedford (1950), 
digitalis, and mercurial diuretics with or without ammonium chloride. A few 
patients with venous thrombosis or pulmonary embolism were given anti- 
coagulants; a very small number of severe hypertensives were treated with 
methonium compounds. Thyrotoxicosis was treated with thiouracil derivatives 
or radioiodine. A few patients were rendered artificially hypothyroid. Anaemia 


was treated with the appropriate haematinic, and eften by repeated blood 
transfusions. 


Results 


Table III shows the principal aetiological groups of the 229 patients followed 
up for two years or more, and the number, age, and sex of the survivors in each 
group. Tables IV and V show the same data for the patients followed up for 
three and four years respectively. Table II contains similar data concerning the 
229 patients after 12 months’ follow-up. Tables II, III, IV, and V show that 
36 per cent. of the 229 patients were alive at the end of one year, 27 per cent. of 
the 229 patients survived two years, 20 per cent. of 162 patients three years, 
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and 16 per cent. of 92 patients four years. Survival does not appear to be 
materially affected either by age or by sex, except in the hypertensive group, 
in which 10 out of 33 men (30 per cent.), but only four out of 32 women (12-5 
per cent.), survived two years (Table III). This sex difference in favour of male 


TaBLeE III 


Aetiology and Fate of 229 Cases of Congestive Heart Failure followed for 
Two Years or More 


Proportion of patients surviving 


J 


Age-group (years) 


% of all cases 


of C.H.F. 


Group 


Normotensive . 
Hypertensive . 
‘Aortic’ . 
Rheumatic 
Pulmonary 
Syphilitic 
Thyrotoxic 
‘Anaemic’ 
Miscellaneous . 


10/25 11/22 
4/13 2/13 5/24 


mh 


Total 


Survivors per 
cent. . ° ee ee 12 31 27 34 16 40 27-1 28-0 26-1 


3 


3/25 12/39 14/52 24/71 5/32 4/10 62/229 oe 33/118 29/111 


TABLE IV 


Aetiology and Fate of 162 Cases of Congestive Heart Failure followed for 
Three Years or More 


Proportion of patients surviving 


Age-group (years) 


Group 


Hypertensive . 
‘Aortic’ . 
Rheumatic 
Pulmonary 
Syphilitic 
Thyrotoxic 
‘Anaemic’ 
Miscellaneous . 


Total ‘ 56/35 15/53 4/25 1/8 33/162 .. 16/79 
Survivors per 
cent. . ‘ so ee 14 28 16 12 20-4 ee 20-3 


= 
Normotensive . 25 
17 
21 
17 
9 
0 
40 
22 


hypertensive patients is also seen in the 12 months’ follow-up (Table IT) and in 
the three-year survivors (Table IV), but not in the four-year survivors (Table V). 
The Figure and Tables VI, X (B), and II show that the great majority of those 
who died did so within the first 12 months. Thereafter the survival rate is 
much the same as that of a ‘normal’ population of the same age- and sex- 
structure as the 229 patients with congestive heart failure (Figure and Table VI). 
Thus, if a patient survives the first year after coming under treatment in the 


J 
aa: 

Aetiology * 
| 2/15 4/5 20/02 3517/48 12/36 
65 2/8 1/6 O/1 14/65 22 10/33 4/32 ne 
24 nil 3/6 0/3 5/1L 0/3  O/1 8/24 33 3/11 5/13 
13 nil 1/4 O/8 1/3 O/2 3/13 28 3/12 
14 1/3 0/3 O/2 0/3 O/2 Of 1/14 7 0/2 
4 0/1 O/1 nil nil 0/4 0 0/4 nil 
7 0/3 ss 430 3/6 
16 0/3 2/4 Of6 1/2 nil 4/16 2 2/9 2/7 
4 nil 0/1 O/1 O/1 O/1 nil 0/4 0 0/3 

8/31 7/28 
5/21 2/20 
0/1 2/11 
1/9 0/2 
0/3 nil j Pees 

nil 2/5 
2/4 0/5 
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TABLE V 


Aetiology and Fate of 92 Cases of Congestive Heart Failure followed for 
Four Years or More 


Aetiology Proportion of patients surviving 


of 


Age-group (years) 


Group 


Normotensive . 
Hypertensive . 
‘Aortic’ 
Rheumatic 
Pulmonary 
Syphilitic 
Thyrotoxic 
‘Anaemic’ ‘ 
Miscellaneous . 


Total 


rom % of all cases 


tow Number 
of O.H.F. 


© 


Survivors per 
cent. 


229 162 92 
cases > “cases cases 


EXPECTED o—o 


ACTUAL e—e 
° 


° 


SURVIVORS PER CENT. 


12 24 36 
SURVIVAL TIME IN MONTHS 


Survival rate of 229 patients with congestive heart failure, compared with 

the expectation of life of a normal population of the same age and sex 

structure calculated from the Registrar-General’s figures for 1953 (see 
Table VI). 


- 
412 
0/5 2/4 12 1/6 29 7/37 19 3/20 4/17 
1/4 1/3 0/6 0/6 0/3 oil 2/21 10 0/8 2/13 
nil 0/3 O/1 1/3 O/1 nil 1/8 12 0/3 1/5 
nil O/1 O/2 1/2 28 25 nil 2/8 
1/2 O/1 O/1 Of/1 1/7 14 1/5 0/2 
nil nil O/1 nil 0/2 0/2 nil 
o/2 nil nil nil nil nil 0/2 0 nil 0/2 
nil 1/1 O/1 1/2 nil 2/5 40 0/2 
nil nil O/1 O/1 nil nil 0/2 0 ofl 0/1 
2/14 4/13 2/23 3/19 4/18 0/5 15/92 .. 6/42 9/50 
14 9 16 22 0 16-3 14 18 
80 
60 \ ° 
* 
* 
48 
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circumstances outlined above, his expectation of life will be at least equal to the 
normal. 

Of the normotensive group 35 per cent. survived two years, 25 per cent. three 
years, and 19 per cent. four years. The hypertensive group did less well, with 
22 per cent., 17 per cent., and 10 per cent. survivors at two, three, and four 


TaBLE VI 
Calculations from which the ‘Expectation of Life’ Curve is constructed 
(See the Figure) 

B D 


of cases Of iy 


Number o 
© C.H.F. 
Number of cases of 


Survivors % 
Expected survivors 


Age group 
65-75 


75-85 


85+ 


Total 


Expected survivors per cent. 
Actual survivors per cent. . 
Difference per cent. 


Column A: from Registrar-General (1954). (1953 crude death-rate by age and sex.) 


A 
B= 100— 


C, F, H: number of patients followed up for two, three, and four years. 


D=Cx ein each age- and sex-group. 


B\? 
E=Cx 
B 3 
G = F x (=) e 
B\s 
years respectively. This lower survival rate among hypertensive patients is 
apparent in all age-groups, and is due to the greater number of deaths among 
hypertensive women, as mentioned above, and among hypertensive patients 
with auricular fibrillation (Table IX). There were 24 patients (10 per cent.) 
with ‘atheromatous’ aortic valve disease as defined (Table III). Seventeen of 
these patients had pure or predominant aortic stenosis, one mixed aortic steno- 
sis and incompetence, and six pure aortic incompetence, while 13 were hyper- 
tensive. These sub-groups have not been tabulated separately. In the ‘ aortic’ 
Ee 
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group as a whole the prognosis is substantially the same as that of normotensive 
heart failure. There is no difference between the sub-groups; five out of 17 
patients with pure or predominant aortic stenosis, the one patient with a mixed 
lesion, and two of the six with aortic incompetence, survived two years. There 
were 13 cases of rheumatic heart disease (6 per cent.), 12 in women, and one in a 


VII 
Cases of Congestive Heart Failure complicated by Anaemia 


Haemo- 
Age of globin 
patient Cardiac (gm. per 
(years) Sex aetiology 100 ml.) Cause of anaemia 


70 M _ Normotensive 
80 M 
89 M 
79 F 


Subacute myelord leukaemia 

Prostatic carcinomatosis of bone 

Uraemia 

Carcinoma of rectum with hepatic 
carcinomatosis 

Pernicious anaemia 

Carcinoma of stomach with hepatic 
carcinomatosis 

Acute myeloblastic leukaemia 

Bleeding gastric ulcer 

Bleeding duodenal ulcer 

Bleeding duodenal ulcer 

Carcinoma of caecum (later re- 
sected) 

Nutritional iron deficiency 

Uraemia 

Bleeding gastric ulcer 

Bleeding gastric ulcer 

Carcinoma of cervix uteri 


79 F 
82 


82 
68 
65 
65 
74 


78 

80 

80 Aortic’ 

85 

80 Rheumatic 


man. Seven of these patients were hypertensive. Three survived two years, 
including one who survived 24 months after the cure of Streptococcus viridans 
endocarditis. Of the 14 patients with pulmonary heart disease (6 per cent.) all 
but one were dead within two years. All these cases were secondary to chronic 
bronchitis and emphysema; all the patients but two were men, and five were 
hypertensive. All the four patients who had syphilitic heart disease (2 per 
cent.) were dead within one year. One had bacterial endocarditis which was 
unrecognized in life. In seven cases (3 per cent.) thyrotoxicosis was diag- 
nosed ; one patient was a man with pulmonary heart disease, and the remainder 
were women, four normotensive, one hypertensive, and one luetic. Table VII 
sets out the 16 cases of congestive heart failure with anaemia (7 per cent.), and 
shows the cardiological diagnosis, the cause of the anaemia, the haemoglobin 
level at the time of the episode of failure, and the survival time in months. Four 
anaemic patients survived two years. Clearly the prognosis is that of the cause 
of the anaemia, and not of the heart failure itself. None of the four patients 
comprising the ‘ miscellaneous’ group survived two years. 

Cardiac rhythm. The incidence and effect on prognosis of auricular fibrillation 
are compared with those of sinus rhythm in Tables VIII and [X. The overall 
incidence of auricular fibrillation is 46-5 per cent., and of ‘miscellaneous (ab- 
normal) rhythms’ 3-5 per cent. Auricular fibrillation has an approximately 
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equal incidence in men and women, and in all age-groups (Table VIII). Its in- 
cidence and influence in the various aetiological groups is shown in Table IX. 
Patients with auricular fibrillation have a slightly worse prognosis at two and 
three years than those with sinus rhythm (Table IX). The difference is only 
great in the hypertensive groups, in which only three out of 34 patients with 


VIII 
Age and Sex Incidence of Auricular Fibrillation, Sinus Rhythm, and 
Miscellaneous Cardiac Rhythms 

Number of patients 


Age (years) 
Cardiac rhythm 65-69 70-74 75-79 80-84 85-89 90+ Total Men 


Women 
Sinus. . 2 15 19 24 34 16 6 114 56 58 
Auricular fibrillation 10 18 28 31 16 4 107 57 50 
Miscellaneous . nil 2 nil 6 nil nil Ss 5 3 
Total | 39 52 71 32 10 229 118 lll 


auricular fibrillation (9 per cent.), but 10 out of 30 with sinus rhythm (33 per 
cent.) survived two years. Patients with ‘miscellaneous rhythms’ fared com- 
paratively well. Six had complete heart block (two with auricular fibrillation), 
four being normotensive, one hypertensive, and one ‘aortic’, and three of 
these patients survived two years. The normotensive patient with paroxysmal 
tachycardia has survived three years, but the patient with a partial block and 
pulmonary heart disease died within a month. 

Causes of death. Of 146 patients who died in hospital, 101 were examined post 
mortem. Table X (A) analyses these 146 cases, in which there was acceptable 
clinical or pathological evidence of the cause of death or mode of dying, into the 
groups defined below. 

‘Heart failure’ includes resistant and recurrent congestive heart failure to- 
gether with a few cases of acute left ventricular failure. Resistant and recurrent 
congestive failure have not been separated, because in many cases the episode 
of congestive failure for which the patient was under treatment was in fact a 
recurrence. Only 24 patients (16 per cent.) died of uncomplicated heart failure 
as defined, 11 (46 per cent.) in the first month, 14 (58 per cent.) within three 
months, and the rest at varying intervals in the succeeding months. 

Cardiac infarction includes only infarcts occurring in the few days immediately 
preceding death and confirmed by electrocardiogram or by autopsy, or both. 
It was the cause of death in only eight cases (5 per cent.). 

Pulmonary embolism includes only cases confirmed at necropsy or with clas- 
sical clinical features. It was the cause of death in 20 patients (14 per cent.), and 
occurred equally often in congestive heart failure and in patients whose con- 
gestive failure had apparently resolved with treatment. Eighteen of the 20 
patients died within the first three months, and the remaining two after relief 
of recurrent episodes of congestive failure. The fact that pulmonary embolism 
killed 18 out of 20 patients within three months of their being seen with congestive 
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heart failure argues strongly that a low cardiac output was contributory. It 
must therefore be assumed that the subsidence of oedema and jugular venous 
pressure achieved with modern treatment does not necessarily mean that the 
heart failure has resolved, but implies rather that it has been relieved or con- 
trolled. The cardiac output may still be low, and physical activity consider- 
ably restricted. Venous thrombosis and pulmonary embolism are likely to occur 
in these circumstances. 

The patients grouped under the heading sudden death died abruptly (within 
minutes), presumably from ventricular fibrillation or massive pulmonary em- 
bolism, and either no post-mortem examination was made, or necropsy did not 
reveal the immediate cause of death. Sudden death so defined occurred in 16 
cases (11 per cent.). 

Bronchopneumonia occurring during congestive heart failure was the cause 
of death in 12 cases (8 per cent.). Occurring after congestive heart failure had 
resolved, it was the cause of death in 34 cases (25 per cent.) ; in many of these 
patients the bronchopneumonia could well be regarded as secondary to some 
non-cardiac condition, such as cerebral thrombosis, bronchiectasis, or severe 
chronic rheumatoid arthritis. 

Coexistent lethal diseases are those whose natural history leads to early death. 
In 11 cases (7 per cent.) such diseases were the cause of death ; five were cases of 
anaemic and two of normotensive heart failure, and one each of hypertensive, 
rheumatic, pulmonary, and thyrotoxic aetiology. Examples of ‘lethal diseases’ 
are given in Table VII. Others are ruptured aneurysm of the abdominal aorta, 
hepatic carcinomatosis from carcinoma of the rectum, and extensive fibrocaseous 
pulmonary tuberculosis with miliary spread (in a man of 70 years). 

Other causes include uraemia (10 cases), cerebrovascular accidents (seven 
cases), femoral arteriai embolism, perforated gangrenous appendicitis, severe 
biliary cirrho’is, and myxoedema (one case each). 

There was no association between cardiac aetiology and cause of death, except 
that between anaemic heart failure and coexistent lethal disease. Three out of 
15 patients with ‘atheromatous’ aortic valve disease died suddenly ; four out of 
nine with pulmonary heart disease died of bronchopneumonia; of 45 hyper- 
tensive patients, two died of uraemia and two of cerebrovascular accidents. 
Cardiac rhythm affected the cause of death but little. The differences shown in 
Table IX are derived from small numbers, and are probably fortuitous. The 
excess of patients with auricular fibrillation dying of ‘other causes’ is due to the 
number who died of cerebrovascular accidents, of whom six out of seven were 
fibrillating ; but no cerebral emboli were found in any of these cases. Seven of 
the 10 patients who died of uraemia were fibrillating, an association possibly 
due to a toxic effect on the myocardium, analogous to the effect of other toxic 
processes, such as bronchopneumonia, in old age. Of patients who died of pul- 
monary embolism approximately equal numbers had auricular fibrillation and 
sinus rhythm. Two-thirds (16 out of 24) of those who died of uncomplicated 
heart failure had sinus rhythm. 
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Discussion 

The incidence of congestive heart failure found in the present study is high. 
It occurred in 14 per cent. of all patients aged 65 years and over admitted to 
hospital. But this figure is not surprisingly large when the proportion of elderly 
patients with cardiac disease is borne in mind. Droller and Pemberton (1953) 
examined 476 people ove! the age of 62 ‘living independently’ at home; the 
activity of 77 (16-2 per cent.) was limited by cardiac disease, and 14 (2-7 per 
cent.) were in congestive heart failure. Gavey’s (1949) 300 patients over the age 
of 70 years seen in hospital included 46 (15 per cent.) with congestive heart 
failure. The incidence of congestive heart failure in the present series appears 
to increase with age (Table I); this relation probably reflects an increasing 
proportion of patients with significant myocardial ischaemia. It contradicts 
Monroe (1951), who found no increase in the incidence of congestive heart 
failure with age in a study of 7,941 medical patients over the age of 61, but is in 
agreement with Ryle and Russell (1949), who showed a death-rate from coro- 
nary disease steadily increasing with age in both sexes. The greater incidence 
of congestive failure in men than in women at all ages again probably reflects 
the sex distribution of myocardial ischaemia. Though the difference is not 
nearly so pronounced as in younger age-groups, Ryle and Russell (1949) gave 
the male-to-female ratio of deaths from coronary disease as 2-4: 1 for patients 
aged 65 to 70 years, and 1-8:1 for those aged 75 and over. 

Prognosis of congestive heart failure. The present study confirms the clinical 
impression (Bedford, 1952) that the prognosis of congestive heart failure in the 
elderly is not so grave as has hitherto been generally believed. Nearly 36 per 
cent. of the patients were alive at the end of one year, 27 per cent. survived two 
years, 20 per cent. three years, and 16 per cent. four years. This series is heavily 
loaded against survival by the large number of patients whose failure was re- 
current or had proved itself resistant to treatment, and by those in whom the 
prognosis was determined by other diseases, such as cancer and leukaemia, 
rather than by congestive heart failure and its special complications, such as 
pulmonary embolism and bronchopneumonia. The prognosis of a single episode 
of congestive heart failure in an elderly patient is no doubt considerably better 
than the figures shown above indicate. Clinical experience suggests that, if an 
elderly patient survives an episode of congestive heart failure and the succeeding 
few months, his expectation of life is not materially shortened. The figure on 
page 412 confirms this impression. The death-rate is virtually identical in 
patients who have survived one year after an episode of congestive heart failure, 
and in a ‘normal’ population of comparable age- and sex-distribution. Sonnek’s 
(1954) remark that the age of the patient is not prognostically significant is also 
confirmed (Tables II, Ili, IV, and V). His qualification ‘except in extreme 
cases’ is surely superfluous in the light of the fact that, in the present series, 70 
per cent. of the patients aged 90 years or more survived one year (Table ITI) and 
40 per cent. survived two years (Table III). 

The finding that the prognosis is independent of the cardiac aetiology (Boyer, 
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Leach, and White, 1941) is confirmed, with certain reservations. The depend- 
ence on precipitating factors cannot be adequately assessed in the present study, 
since reliable histories were frequently not obtainable owing to the high pro- 
portion of patients who were mentally confused or demented. The figures there- 
fore indicate trends rather than define the prognosis in an individual case. The 
two largest aetiological groups, the normotensive ischaemic and the hyper- 
tensive ischaemic, can justifiably be compared. In spite of a similar age- and 
sex-distribution, the mortality among the hypertensive patients is conspicuously 
greater in the one-, two-, and three-year follow-up groups. This difference is due 
to the greater mortality among women of all ages. The higher mortality among 
women is surprising in view of the fact that the prognosis of hypertension is 
better in women than in men at all ages (Bechgaard, 1946). Clawson, however 
(1951), in a very large autopsy series, found a significant excess of female 
patients who died from hypertensive heart failure in the age-group 70 to 80 
years (91-0 women compared with 75-9 men per 1,000 autopsies). In other de- 
cades there was no significant sex difference. Clawson’s definition of hyper- 
tension differs from that employed here, but there seems little doubt that both 
findings reflect the same trend. It is not due to the men having died younger, 
since the death-rates from causes other than congestive heart failure in hyper- 
tensive patients at this age are higher for men than for women (Clawson, 1951). 
The mortality at one, two, and three years is greater among hypertensive 
patients with auricular fibrillation than among those with sinus rhythm (Table 
IX). Thirty-three per cent. of those with sinus rhythm survived two years, but 
only 9 per cent. of those with auricular fibrillation. In the normotensive patients 
cardiac rhythm does not affect prognosis. The numbers are too small to allow 
separate comparisons between male and female patients with sinus rhythm and 

auricular fibrillation. The prognosis of hypertensive heart failure found in this 

series may be compared with the experience of Goldring and Chasis (1944). 

They found that, of 106 patients of all ages who had been in hypertensive heart 

failure, 43 per cent. were alive one year later, and 24 per cent. three years later. 

In the present series 32 per cent. survived one year and 17 per cent. three years. 

It is generally taught that the prognosis of congestive heart failure in cal- 

careous disease of the aortic valve is very poor. Contratto and Levine (1937) 

gave the average duration of life after the development of definite pitting 

oedema as 4-3 months. Anderson, Kelsey, and Edwards (1952), Mitchell, 

Sackett, Hunzicker, and Levine (1954), and Bergeron, Abelmann, Vazquez- 

Milan, and Ellis (1954) gave longer average survival times, of 22 months to 

2-2 years ; but all three groups of authors so defined congestive heart failure as 

to include left ventricular failure, and therefore their figures are not strictly 

comparable with those given in the present study. Kumpe and Bean, however 

(1948), in their series of 107 cases, indicated a better prognosis, since 34 patients 

were described as having ‘chronic congestive heart failure’ and 10 more as hav- 

ing ‘numerous episodes of failure with good restoration of compensation in the 
intervals’. In the present small series of 24 cases of ‘atheromatous’ aortic valve 
disease with unequivocal congestive heart failure, the prognosis does not differ 
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significantly from that of normotensive heart failure (Tables II, III, IV, and 
V). The group includes 17 cases of pure or predominant aortic stenosis. The 
diagnostic criteria are not essentially different from those of other observers 
(Kumpe and Bean, 1948; Lewes, 1951; Bergeron, Abelmann, Vazquez-Milan, 
and Ellis, 1954; Mitchell, Sackett, Hunzicker, and Levine, 1954), and have been 
proved adequate in an extensive series of cases (Bedford, 1955). In 15 of the 
16 patients who died the clinical diagnosis was confirmed at autopsy. There is 
little doubt that insistence upon the older diagnostic prerequisites entails the 
exclusion of many cases of aortic stenosis, so that the aetiology of the heart 
failure in such cases is wrongly ascribed. If more modern diagnostic criteria 
are employed, past emphasis on the poor prognosis of congestive heart failure 
in such patients appears to need revision. 

In the analysis of the 17 cases of pure or predominant aortic stenosis with 
congestive heart failure in this ‘aortic’ group, two other findings which conflict 
with widely held views may be noted. In previous series the ratio of men to 
women has ranged from 1-5:1 (Contratto and Levine, 1937) to 3:1 (Kumpe 
and Bean, 1948). In the present series it is 0-7 : 1 (seven men to 10 women). 
There is nothing in the work of other observers to suggest that congestive heart 
failure in aortic stenosis is commoner in women than in men, but the numbers 
here are small, and the discrepancy may perhaps be fortuitous. Auricular 
fibrillation is usually considered to be uncommon in aortic stenosis. The in- 
cidence in earlier series ranges from 6 per cent. (Contratto and Levine, 1937) 
to 19 per cent. (Kumpe and Bean, 1948). More recently Lewes (1951) has found 
it to be 25 per cent., and Bergeron, Abelmann, Vazquez-Milan, and Ellis (1954) 
30 per cent. In the group described here the incidence of auricular fibrillation 
in patients in congestive heart failure with pure or predominant aortic stenosis 
is no less than 47 per cent. (eight out of 17 cases). The discrepancy can be re- 
solved by supposing an association between auricular fibrillation and congestive 
heart failure in aortic stenosis, rather than between auricular fibrillation and 
aortic stenosis alone, for Bergeron, Abelmann, Vazquez-Milan, and Ellis found 
fibrillation in 42 per cent. (16 out of 38) of patients with ‘heart failure’, com- 
pared with 30 per cent. of 100 patients with and without ‘heart failure’. They 
also noted a poorer prognosis in ‘heart failure’ with aortic stenosis when auri- 
cular fibrillation was present, but this tendency is not manifest in the present 
study (Table IX). 

The belief that rheumatic mitral valve disease is rare in the elderly is erroneous 
(Hebbert and Rankin, 1954-5). Droller and Pemberton (1953) found it in 1-3 
per cent. of 476 unselected old people, and Monroe (1951) in 1-9 per cent. of 
7,941 medical patients over the age of 61. In the present series 6 per cent. of 
patients with congestive heart failure had mitral valve disease (alone or in com- 
bination with other valvular lesions). Auricular fibrillation was found in only 
54 per cent. of these patients. De Graff and Lingg (1935) found an incidence of 
88 per cent. in patients whose rheumatic heart disease had been present 40 years 
or more, which was presumably the case in the present group of elderly patients. 
Hebbert and Rankin (1954-5) stressed. the association between auricular 
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fibrillation and congestive failure in rheumatic mitral disease in the elderly. 
The prognosis of rheumatic heart disease as revealed in our patients is little 
different from that of normotensive congestive heart failure. The numbers are 
too small to reveal any effect of auricular fibrillation on prognosis. There is no 
particular cause of death associated with rheumatic heart disease in this series. 

Previous authors (Scott and Garvin, 1941; Spain and Handler, 1946; Fulton, 
1953; Flint, 1954) have excluded from their series of patients with cor pul- 
monale those with hypertension or obvious ischaemic heart disease. This has 
not been done in the present small group, and is very likely the reason for the 
high incidence of auricular fibrillation (21 per cent.). Nevertheless, the heavy 
predominance of male patients and the poor prognosis are similar to the usual 
findings in younger age-groups. All of Fulton’s (1953) series of 50 patients in 
whom cor pulmonale was proved post mortem were dead within 18 months of 
the first appearance of oedema. In Flint’s (1954) series of 26 fatal cases the 
average duration of life after the first episode of congestive failure was 18 months. 
Only one of the 14 elderly patients studied here survived two years. 

Syphilitic heart disease is now comparatively uncommon. It was found in 
only 2 per cent. of these 229 patients. Its usual poor prognosis in all age-groups 
when congestive failure develops (Montgomery, Anderson, and Boone, 1952) is 
reflected in the figures in the present series, although one of the four patients 
died of biliary cirrhosis, his heart failure having been brought under control. 

The clinical features suggesting a diagnosis of thyrotoxicosis have been 
described. Maher and Sittler (1936) stressed the importance of organic heart 
disease in the genesis of thyrotoxic heart failure. In the present group of seven 
cases one patient had hypertensive, one luetic, and one pulmonary heart disease. 
The incidence of auricular fibrillation (43 per cent.) is surprisingly low in view 
of the very close association between fibrillation and failure in thyrotoxicosis 
(Wood, 1950; Maher and Sittler, 1936), but the numbers are too small to war- 
rant a firm conclusion. 

The dependence of the prognosis of ‘anaemic heart failure’ on the cause of the 
anaemia has already been stressed (Table VII). Nevertheless the importance of 
anaemia in contributing to congestive heart failure cannot be over-emphasized. 
Treatment is of great urgency, though of course the ultimate result may be 
unsatisfactory owing to the cause of the anaemia. Repeated small transfusions 
of packed cells are remarkably well tolerated (Bedford, 1952). 

Subacute bacterial endocarditis is rare in the elderly, and its detection may 
be difficult, as the clinical picture may be atypical or masked by coexistent 
disease (Zeman, 1945). In the present series two patients had subacute bacterial 
endocarditis. One man of 84 years, with syphilitic heart disease, was found un- 
expectedly at autopsy to have lesions typical of healed bacterial endocarditis. 
Its presence in life had been masked by a coexistent bronchopneumonia, and it 
had been ‘cured’ by a protracted course of penicillin given for his syphilis. One 
woman of 72 years, with mitral and tricuspid disease, hypertension, and auri- 
cular fibrillation, survived 24 months after the cure of Streptococcus viridans 
endocarditis proved by blood culture. Though rare, bacterial endocarditis 
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should always be remembered as a cause of fever in elderly cardiac patients as 
well as in the young. Like thyrotoxicosis and anaemia, it is amenable to curative 
treatment. 

The distribution of known causes of death shown in Table X is very similar 
to that found by Williams and Rainey (1938). Of 104 patients of all ages coming 
to necropsy in the years 1931 to 1935 during or after an episode of congestive 
heart failure, they found that 18 per cent. died of congestive failure, 14 per cent. 
of pulmonary embolism or infarction, and 16 per cent. of pneumonia (compare 
Table X). The principal differences are that 9 per cent. of their patients died of 
septicaemia (including bacterial endocarditis), and 21 per cent. (almost all of 
whom were hypertensive) of uraemia. The former difference is explained by the 
fact that their series covers a period before the introduction of sulphonamides 
and antibiotics ; the latter by the fact that many of their patients had malignant 
hypertension. The two series are otherwise strikingly alike, and emphasize the 
similarity between the elderly and the younger age-groups as regards the out- 
come of congestive heart failure. 


Treatment 


The problems of treatment raised by the above findings may be discussed 
under four headings: (1) Treatment of congestive failure and prevention of its 
recurrence. (2) Prevention of pulmonary embolism. (3) Prevention and treat- 
ment of bronchopneumonia. (4) Detection and treatment of associated con- 
ditions. | 

1. The treatment of congestive heart failure is based on digitalization, salt 
restriction, and mercurial diuretics. In the great majority of cases the immediate 
response is excellent. A weight chart provides important and easily obtained 
information. In patients who do not respond, usually either a complicating 
factor is present, in particular pulmonary infarction or bronchopneumonia, or, 
more rarely, a biochemical abnormality has developed (Schwartz and Relman, 
1954), when response to treatment will wait upon its detection and correction. 
The prevention of recurrence of congestive heart failure depends fundamentally 
on the prevention of precipitating factors, but a vital part is played by frequent 
and regular clinical examination, at intervals of not more than three months, to 
detect any signs of impending failure, which will nearly always respond to a 
short course of treatment. 

2. The high frequency of pulmonary embolism in congestive heart failure is 
well established. In the present series one death in seven was due to this cause 
(Table X), without taking into account non-fatal emboli, and the considerable 
part they undoubtedly play in the mortality from resistant and recurrent heart 
failure. In half of the patients who died of pulmonary embolism the congestive 
heart failure had been relieved (but see the caveat on pages 415 and 418); 
hence apparently adequate treatment of failure, and early ambulation, are not 
of themselves enough to prevent pulmonary embolism. There is little doubt 
that anticoagulants will largely prevent these thrombo-embolic complications 
of congestive heart failure (Anderson and Hull, 1950; Harvey and Finch, 1950; 
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Levinson and Griffith, 1951). The series reported by these authors have com- 
prised patients of all ages, and the incidence of haemorrhagic complications of 
anticoagulant therapy has not been high. 

Although a prima facie case can be made for treating all elderly patients in 
congestive heart failure with anticoagulants, there are many factors which 
complicate the question and provide arguments against the use of this therapy 
as routine. Gastrointestinal bleeding is common in the elderly, and frequently 
unsuspected (Bedford and Wollner, 1955). For several reasons, history-taking 
and physical examination, however carefully carried out, will fail to detect 
potentially haemorrhagic gastrointestinal lesions in many patients, and in such 
patients the complications of anticoagulant therapy are most likely to occur. 
Many elderly people with and without organic lesions give vague dyspeptic 
histories ; many are confused, and unable to give an adequate account of them- 
selves ; and many alimentary lesions, such as oesophageal hiatus hernia, peptic 
ulcer, and diverticulosis coli, are entirely symptomless in elderly people. 
A further difficulty, which relates rather to the regulation of dosage of anti- 
coagulant drugs, is that in addition to the impaired hepatic function in con- 
gestive heart failure (Harvey and Finch, 1950) many elderly patients have 
chronic renal disease. Control of anticoagulant therapy in the elderly has proved 
difficult in practice. Nevertheless the incidence, mortality, and morbidity of 
pulmonary embolism in congestive heart failure are such that the known 
advantage to be gained from anticoagulants may well be considered to outweigh 
the risk of haemorrhagic complications. In many cases they can be guarded 
against to some extent, and effectively treated if they do occur, especially 
in hospital. There is therefore a substantial case for the routine employment 
of anticoagulant therapy in elderly patients with congestive heart failure. 
Table X suggests that it should continue for three months after the episode 
of failure. 

3. Bronchopneumonia is of first importance ; it is the chief cause of death in 
patients who have been in congestive heart failure (Table X). In elderly 
patients it is sometimes difficult to detect owing to the absence of cough, fever, 
and leucocytosis (the ‘asthenic reaction’ of the aged). It is also difficult to treat, 
since aspiration of mucus with ‘bronchial embolism’, and depression of the 
cough-reflex owing to asthenia, are usually the principal factors in its develop- 
ment. The organisms also are frequently resistant to antibiotics, and the in- 
fection often does not resolve until the congestive failure which it perpetuates 
is brought under control. Nevertheless a constant watch must be kept for the 
development of bronchopneumonia, and in elderly patients clinical signs are a 
better guide than radiological examination. Postural drainage is necessary 
despite the congestive failure, and chemotherapy and antibiotics should be 
employed in full dosage. 

4. The detection and treatment of thyrotoxicosis, anaemia, and bacterial 
endocarditis have already been discussed. Commoner than any of these, as a 
complicating factor of congestive heart failure in the elderly, is chronic renal 
disease with uraemia, due in the great majority of cases to chronic pyelo- 
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nephritis. Its importance lies in the ease and rapidity with which congestive 
heart failure leads to deterioration of renal function. This relationship has been 
strongly emphasized by Bull (1955), who has also shown how this deterioration 
of renal function is readily reversible by proper treatment of the congestive 
failure. The detection and management of chronic renal disease are beyond the 
scope of the present communication, but personal experience has shown that 
there is no place in these cases for therapeutic nihilism, even when the uraemia 
is severe. The aim should be the restoration of the state of ‘compensated 
chronic renal failure’ existing before the congestive heart failure developed. 


Conclusion 


There is little essential prognostic difference between the elderly and the 
younger age-groups in congestive heart failure. This is particularly true in heart 
failure in normotensive patients without any complicating cardiac factor, in 
‘atheromatous’ aortic valve disease, and in rheumatic heart disease. Hyper- 
tensive heart failure, especially in elderly women and in patients with auricular 
fibrillation, carries a worse prognosis. In syphilitic and pulmonary heart disease 
the outlook is poor. Thyrotoxicosis, anaemia, and bacterial endocarditis are 
important complicating factors which are amenable to treatment. Broncho- 
pneumonia is the commonest cause of death, and this complication must be 
carefully watched for and vigorously treated in all cases of congestive heart 
failure. Pulmonary embolism is a common cause of death, and its prophylaxis 
by routine anticoagulant therapy should be seriously considered. 


It is a pleasure to thank Dr. Paul Wood for his advice; the Medical Staff of 
the Cowley Road Hospital, past and present, and in particular Dr. L. Wollner, 
Dr. J. H. Binns, and Dr. E. J. Bovett, for assistance; the Almoners, Miss J. 
Adam and Miss E. Steadman, for help in tracing some ‘lost’ patients; and 
Miss M. R. Morris for the secretarial work. 


Summary 


The incidence of congestive heart failure in 1,630 patients aged 65 years and 
over admitted to a Geriatric Unit was 14-2 per cent. 

There was a higher incidence in men (17 per cent.) than in women (12 per 
cent.). 

Of 229 patients with congestive heart failure in this age-group followed up for 
two to four years, 36 per cent. survived one year, 27 per cent. two years, 20 per 
cent. three years, and 16 per cent. four years. Sixty-four per cent. of the deaths 
occurred in the first 12 months; the expectation of life of the 36 per cent. of 
patients who survived one year was equal to, if not slightly greater than, the 
normal. 

The prognosis is worst in syphilitic and pulmonary heart disease. It is better 
in hypertensive heart disease, though women with hypertension fare worse than 
men, and patients with auricular fibrillation worse than those with sinus rhythm. 
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It is best in normotensive ischaemic heart disease, rheumatic heart disease, and 
‘atheromatous’ aortic valve disease. 


The causes of death in 146 cases are reviewed. Bronchopneumonia was the 


cause in 33 per cent., pulmonary embolism in at least 14 per cent., and un- 
complicated heart failure in 16 per cent. 


Aspects of treatment are discussed, with particular reference to broncho- 


pneumonia, to anticoagulant therapy, and to the treatment of associated 
disease. 
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